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(57)Abstract: 

PURPOSE: To provide the device which can control 
the position and motion with high precision. 
CONSTITUTION: The device 10 uses one rectifying 
linear motor or more. The linear motor moves a 
guideless stage 14 in one long linear direction and 
places it in fine yaw rotating motion on one plane. A 
carrier and driven element 60 which holds a single 
voice coil motor(VCM) 70 is so controlled as to nearly 
follow the stage moving in the direction of long linear 
motion. The VCM 70 gives an electromagnetic force 
on the plane to finely move the stage 14 in a linear 
direction crossing the direction of the long linear 
motion at right angles. Consequently, proper 
alignment is obtained. One element (e.g. coil or 

magnet) of the rectification type linear motor is provided on a driving frame 22 which can 
freely move on the plane. The driving frame 22 is driven with a reaction force to serve to 
maintain the centroid position of the device. When one linear motor is used, the yaw 
rotation can be corrected by using two VCMs 70. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the object migration equipment equipped with the member which moves in the 1st 
direction linearly at least, and which can exercise the 1st on the datum level of base structure (a) The 
1st liquid bearing means which carries out the suspension of the member in which said 1st 
movement is possible from said datum level, (b) The guide member which has a guide side for 
restraining the direction which is long and slender in said 1st direction, and intersects said 1st 
direction and which is prepared in said base structure, (c) So that the member which is adjoined and 
prepared in the flank of the member in which said 1st movement is possible, and can move in said 
1st direction according to said datum level and said guide side and which can exercise the 2nd, and 
the driving force which goes in the 1st direction of (d) above may be generated The electromagnetic 
straight-line driving means which possessed the 1st magnetization member prepared in the member 
in which said 1st movement is possible, and the 2nd magnetization member prepared in the member 
in which said 2nd movement is possible, and was established between the members in which said 1st 
and 2nd movements are possible, (e) While carrying out independently the suspension of the 
member in which said 2nd movement is possible to the member in which said 1st movement is 
possible from said datum level By engaging with said guide side, having the 2nd liquid bearing 
means for maintaining spacing between said 1st and 2nd magnetization members, and exciting said 
electromagnetic straight-line driving means Object migration equipment characterized by making the 
member in which said 1st and 2nd movements are possible as [ move / to hard flow /, respectively ] 
in said 1 st direction. 

[Claim 2] In a positioning device, so that said stage may be magnetically positioned with a stage, 
base structure, and a carrier/follower the 1st electromagnetism of a rectifier type which is supported 
on said base structure and can move said stage in the 1st direction of a straight line — so that a means 
and said stage may be positioned magnetically In the 2nd direction of a straight line which is 
supported on said carrier/follower, and intersects perpendicularly substantially to said 1st direction 
of a straight line the 2nd electromagnetism which can drive said stage and can be made to move 
slightly on said flat surface - a means and said 1st electromagnetism - a means - or said 2nd 
electromagnetism — using a means with the yawing amendment means for amending the minute 
rotation in a certain flat surface The positioning means for positioning said carrier/follower in said 
1st direction of a straight line, The means for sensing the location of said stage in said 1st direction 
of a straight line, and outputting a corresponding signal to said positioning means, The pointing 
device characterized by having a means for controlling the location of said carrier/follower, and 
following the location of said stage in said 1st direction of a straight line in general. 
[Claim 3] In the positioning device of claim 2 said stage the flank which a pair counters - having - 
****- sa id i s t electromagnetism - a means It has the drive assembly of a pair. This drive assembly 
It is fixed to the flank which said stage counters, respectively. Said each assembly of a drive It has a 
coil member and magnetic part material. One side of these members It is fixed and attached in said 
stage. Moreover, the member of another side It is prepared in said base structure possible 
[ movement ]. By this said drive assembly It is the pointing device characterized by the ability for 
applied force to be given to said stage and to be able to move this stage, and for the member in which 
said movement is possible to answer reaction force, move it, and maintain the center of gravity of the 
equipment concerned in a fixed location substantially. 
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[Claim 4] It is the positioning device characterized by having a control means only for the value 
from which said yawing amendment means differs each of said a pair of drive assembly in the 
positioning device of claim 3 driving. 

[Claim 5] In the positioning device of claim 2 said stage the flank which a pair counters -- having -- 
****-- said 1st electromagnetism -- a means It has the drive assembly of a pair. This drive assembly 
It is fixed to the flank which said stage counters, respectively. Said each assembly of a drive It has a 
coil member and magnetic part material. One side of these members It is the pointing device which it 
is fixed and attached in said stage, and it fixes to said base structure, and the member of another side 
is prepared, and is characterized by the ability for said drive assembly to give applied force by this to 
said stage, and move this stage. 

[Claim 6] It is the positioning device characterized by having a control means only for the value 
from which said yawing amendment means differs each of said a pair of drive assembly in the 
positioning device of claim 5 driving. 

[Claim 7] the positioning device of claim 2 - setting - said 2nd electromagnetism -- the positioning 
device with which a means is characterized by having at least one voice coil motor. 
[Claim 8] the positioning device of claim 2 -- setting -- said 2nd electromagnetism - the positioning 
device characterized by for the means having the voice coil motor of a pair at least, and having the 
control means which drives only the value from which said yawing amendment means differs each 
of the voice coil motor of said pair. 

[Claim 9] the positioning device of claim 2 -- setting - said 1st electromagnetism -- the means has 
one drive assembly, this drive assembly has a coil member and magnetic part material, and at least 
one side of these members is fixed and prepared in said stage -- having ~ said 2nd electromagnetism 
- the positioning device with which a means is characterized by having two or more voice coil 

motors. 

[Claim 1 0] With the stage which has the flank which a pair counters in a positioning device, and a 
carrier/follower In the direction which intersects perpendicularly with a means substantially to said a 
certain direction of a straight line the 1st electromagnetism of a rectifier type for haying at least one 
straight-line driving means for driving said stage in a certain direction of a straight line, and 
positioning said stage magnetically - the 2nd electromagnetism prepared for said carrier/follower in 
order to make said stage move slightly on said flat surface - in the location of a means and said 
stage in said a certain direction of a straight line, so that outline flattery may be carried out The 
pointing device characterized by having a means for controlling the location of said earner/follower. 
[Claim 1 1] In the positioning device of claim 10, it has base structure. Said each driving means of a 
straight line It has a coil member and magnetic part material, and one side of these members is fixed 
and attached in said stage, and the member of another side is attached in said base structure possible 
[ movement ]. By this It is the pointing device characterized by for said drive assembly being able to 
give applied force to said stage, and being able to move said stage, and for the member in which said 
movement is possible moving according to reaction force, and maintaining the center of gravity of 
the equipment concerned in a fixed location substantially. 

[Claim 12] In the positioning device of claim 10, it has base structure. Said each driving means of a 
straight line It has a coil member and magnetic part material, and one side of these members is fixed 
and attached in said stage, and the member of another side fixes to said base structure, and is 
attached. By this Said drive assembly is a pointing device characterized by the ability to give applied 
force to said stage and move said stage. 

[Claim 13] The positioning device characterized by having base structure and a means for carrying 
out the suspension of said stage in the upper part of said base structure in the positioning device of 
claim 10. 

[Claim 14] The positioning device characterized by having a means for carrying out the suspension 
of said stage to base structure in the upper part of said base structure, and a means for being prepared 
in said base structure and positioning said carrier/follower in said a certain direction of a straight line 
in the positioning device of claim 10. 

[Claim 15] the positioning device of claim 10 ~ setting ~ said 2nd electromagnetism - the 
positioning device with which a means is characterized by having at least one voice coil motor. 
[Claim 16] the positioning device of claim 10 - setting - said 2nd electromagnetism -- the 
positioning device characterized by for the means having the voice coil motor of a pair at least, and 
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having the control means which drives only the value from which said yawing amendment means 
differs each of the voice coil motor of said pair. 

[Claim 17] u^e positioning device of claim 10 - setting - said 1st electromagneUsm - the , means has 
n L assembly, this drive assembly has a coil member and magnetic P^ ma ^.^at le^ 
one side of these members is fixed and prepared in said stage - having - said 2nd electromagnetism 
- the positioning device with which a means is characterized by havmg two or more voice coil 

fcSlS] While it is prepared in said base structure so that said stage may be magnetically 
Positioned with the stage which has the flank which a pair counters in a positioning device, and a 
cS/follower,^nd moving said stage in the 1st direction of a straight line the 1st elech-omagnetism 
ofTrectifier ty£e to which minute yawing rotation can be made to perform m a certain flat surface -- 
a meS » - havL - said 1 st electromagnetism - a means It is fixed to said flank of said stage which 
colters respectively, and has the drive assembly of a pair. Said each assembly of a drive It has a 
cTmemDer and magnetic part material. One side of these members It is fixed and prepared in said 
stal Te membe? ofanother side It is prepared for said carrier/follower so that it may be prepared 
fo the drive frame and said stage may be^ositioned magnetically, the 2nd electromagnets m which 

drWe saS stage in the 2nd direction of a straight line which intersects perpendicularly in said 1st 
dkection o? a straight line, and can be made to move slightly on said flat surface - with a means The 
pJsh ofong means for befog prepared in said base structure and positioning said earner/follower m 
said lsttoS of a straight line, A means to be formed in said base structure, to sense the location 
of saM su^ffo safo 1st direction of a straight line, and to output a corresponding signal to said 
noshfoninfmeans The pointing device characterized by controlling the location of said 
cS"r^id equippingfoe location of said stage in said 1st direction of a straight line with a 

h * having a means for s ? d , c ^ er/foU h °r r 

fo ^piSKSSrf claim 18 using one side of one of said member of said dnve assembly. 

201 It iTfoe Positioning device [claim 21] characterized by the ability to have a means for 
cSyfo ou the su^enS of said drive frame from said base structure in the positioning ^de^ceof 
S i! for said drive assembly to be able to give applied force to said stage, move tin stag by 
foS move the drive frame in which said movement is possible accordmg to reaction force, and 
tL^r t fo ^cenJe of gravity of the equipment concerned in a fixed location substantially, hi stage 

Z^^^^ struct ^ e ° f having a datum pl r e ' r d th ,rrr s: 5 

Sorted by the gas bearing on said datum plane, and moves lmearly in the 1st dire :ct on^t least 
bv 7u) Said main stage body becomes independent about the frame assembly which is long and 
Kir in foe Tst direction and has the two parallel main arm members of each other and the (b) 
t int oned toSS By the gas bearing The means for supporting on foe datum plane of 

^arW esSSed in said each arm member of main, Two linear motors which have the coil 
lmearly establish ™™™ ae * fl . w h it is located ^ me magnetic flux of this magnetic orbit, 
rSpS^ & df?e control means for exciting said 

Smember ^cSl tocofocidence, and moving said main stage body and ^d frame -sembty to 
an opposite direction in said 1st direction, respectively on said datum level, (f) The follower member 
fo Xch movemem for following said main stage body in said 1st direction, and maintaining 
^SennTne5Sr clearance from said main stage body along with said guide member is possibl (g) 
CgeneTatogthe magnetism of said 2nd direction between said main stage body and the follower 
member fo which said movement is possible, maintaining the space between said magnetic orbits 
Td^aid coti members by the inside of said frame assembly the electromagnetism which positions 
Sd malr L slage £dy fo foe 2nd direction which intersects perpendicularly to said 1st direction - foe 
staee eaufoment characterized by having an actuator. 

rSm 22? uls stage equipment which said frame assembly is a rectangle-hke m the stage 
eafopment of clafoi 21, and is characterized by having two connection arms which connect the edge 
SSSSSd two Zin arm members, and establishing said main stage body between said two main 

^Sfo the stage equipment which is supported by foe datum level of base structure and can 
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exercise linearly in the 1st direction at least by the liquid bearing and which has the member which 
can exercise the 1 st (a) In the 1 st direction, they are two parallel and long and slender 
electromagnetic straight-line driving sources mutually, the 1st magnetization member which the 
member in which said 1st movement is possible is prepared between them, and was prepared m the 
member in which said 1st movement is possible - and -- this -- so that the 1st magnetization member 
and a magnetic interaction may be performed In the 2nd direction which intersects perpendicularly 
two electromagnetic straight-line driving sources which have the 2nd long and slender magnetization 
member respectively in said 1 st direction, and the 2nd two (b) aforementioned magnetization 
member in said 1st direction The attaching member for arranging with predetermined spacing, and in 
order to be formed in the (c) aforementioned base structure and to maintain predetermined air 
clearance in said 1st direction from a long and slender straight-line guide part and the member in 
which the (d) aforementioned 1st movement is possible The follower member which follows the 
member in which said 1st movement is possible in said 1st direction accordmg to said straight-hne 
guide part and which can be exercised, (e) The actuator of a non-contact mold for generating 
attraction and repulsive force between the member in which said 1st movement is possible, and the 
follower member in which said movement is possible, and moving the member in which said 1st 
movement is possible in said 2nd direction, (f) Said two straight-line driving sources and said non- 
contact type of actuator is excited. Stage equipment characterized by havmg a control means for 
positioning the member in which said 1st movement is possible in said 2nd direction at the same 
time it moves the member in which said 1 st movement is possible in said 1 st direction. 
[Claim 24] Stage equipment characterized by being coupling parts for said attaching member fixing 
each of said 2nd two magnetization member to said base structure in the stage equipment of claim 
23 

[Claim 25] Stage equipment with which said attaching member is characterized by being the frame 
assembly of the rectangle which can exercise in said 1st direction in the stage equipment of claim 23. 

[Claim 26] In the stage equipment equipped with the member which can be exercised which 
suspension is carried out on the datum level of base structure, and moves in the 1st direction linearly 
at least on said datum level with a liquid bearing means and which can be exercised (a) It meets in 
the 1 st magnetization member prepared in the member in which said movement is possible and said 
1st direction It is prepared in said base structure and has said 1st magnetization member and the 2nd 
magnetization member which acts magnetically. At least one electromagnetic straight-line driving 
source long and slender in said 1st direction, (b) in order to maintain predetermined air clearance 
along said 1st direction from the straight-line guide part formed in said base structure, and the 
member in which the (c) aforementioned movement is possible The follower member which fo lows 
the member in which said movement is possible in said 1st direction according to said straight-line 
guide part, (d) Attraction and repulsive force are produced between the member in which said 
movement is possible, and said follower member. Stage equipment which is characterized by havmg 
the actuator of at least one non-contact mold which moves the member in which said movement is 
possible in the 2nd direction which intersects perpendicularly in said 1st direction, and maintains a 
tooth space between said 1st and 2nd magnetization members in it and which can be exercised. 
[Claim 27] In the stage equipment equipped with the member which can be exercised which 
suspension is carried out on the datum level of base structure, and moves in the 1st direction linearly 
at least on said datum level with a liquid bearing means and which can be exercised (a) The 1 st 
magnetization member by which it is mutually parallel in said 1st direction, and is long and slender, 
and the member in which said movement is possible is prepared in the meantime and which is two 
electromagnetic straight-line driving sources, and was prepared in the member m which said 
movement is possible, Two electromagnetic straight-line driving sources which are prepared in said 
base structure along said 1st direction, and have respectively said 1st magnetization member and the 
2nd magnetization member which acts magnetically, (b) The straight-line guide part formed m said 
base structure along said 1st direction, (c) The follower member which follows the member in which 
said movement in said 1st direction is possible according to said straight-line guide part in order to 
maintain predetermined air clearance from the member in which said movement is possible, (d) 
Attraction and repulsive force are produced between the member in which said movement is 
possible, and said follower member. Stage equipment which is characterized by havmg the actuator 
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of the non-contact mold which moves the member in which said movement is possible m the 2nd 
direction which intersects perpendicularly in said 1st direction, and maintains a tooth space between 
said 1 st and 2nd magnetization members in it and which can be exercised. 
[Claim 28] In the stage equipment equipped with the member which can be exercised which 
suspension is carried out on the datum level of base structure, and moves in the 1st direction linearly 
at least on said datum level with a liquid bearing means and which can be exercised (a) It is prepared 
in said base structure along the 1st magnetization member prepared in the member in which said 
movement is possible, and said 1 st direction. It has said 1 st magnetization member and the 2nd 
magnetization member which acts magnetically, and sets in said 1st direction. At least one long and 
slender electromagnetic straight-line driving source, (b) The straight-line guide part formed m said 
base structure along said 1st direction, (c) The follower member for following the member in which 
said movement is possible in said 1st direction, and maintaining predetermined air clearance from 
the member in which said movement is possible according to said straight-line guide part, (d) 
Attraction and repulsive force are produced between the member in which said movement is 
possible, and said follower member. Stage equipment which is characterized by having the actuator 
of at least two ****(ed) non-contact molds which move the member in which said movement is 
possible in the 2nd direction which intersects perpendicularly in said 1st direction, and maintain a 
tooth space between said 1st and 2nd magnetization members in it and which can be exercised. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] Such stage equipment is especially used more for a detail preferably in 
microphone RORISO graph equipment about the stage equipment with which this invention can 
exercise correctly and which can be exercised about the stage equipment which can perform 
positioning possible movement and highly precise and high-speed movement in the one direction of 
a straight line. 

[Description of the Prior Art] In a wafer stepper, the result of the circuit where the alignment of the 
exposure field to the reticle by which image formation is carried out is exposed in the field is 
influenced. In a scanning aligner, between exposure sequences, a reticle and a wafer move to 
coincidence and each other are scanned. This invention indicates the equipment for performing exact 
scan movement about such equipment. 

[0003] In order to acquire high degree of accuracy, it is necessary to msulate a stage from 
mechanical disturbance. This is attained by using electromagnetic force, and positioning and moving 
a stage Moreover, high control bandwidth is also needed, this has a lightweight stage and a stage 
does not need to have moving part. Moreover, a stage must not have generating of superfluous heat 
with a possibility of checking measurement of an interferometer, or a mechanical change to which 
alignment precision is reduced. 

[0004] the electromagnetism of**** indicated by U.S. Pat. No. 4,506,204, No. 4,506,205, and No. 
4 507 597 and a non-rectifier type -- alignment equipment ~ not economical - such [ the reason ] 
electromagnetism - alignment equipment is because it is necessary to manufacture the assembly 
which consists of a big magnet and a big coil which are not marketed. [ a coil ] The weight of a stage 
and the heat to generate also make it unsuitable to apply such a design to a highly precise 
application. . 

[0005] The usual substage mechanically shown in the XY direction which performs big 
displacement migration [ in / the improvement to the equipment of the non-commutator mold like 
**** is indicated by U.S. Pat. No. 4,952,858, and / in this United States patent / a flat surface ] is 
used, and the need for the assembly which consists of a big magnet and a big coil by this is 
eliminated, the electromagnetism prepared in a substage - a means insulates a stage from 
mechanical disturbance, however, the electromagnetism which the weight which doubled the 
substage and the stage still brings about low control bandwidth, and supports a stage ~ the heat 
generated by the element is also still remarkable. 

[0006] the electromagnetism of a rectifier type - although the common equipment usmg a means 
shows a remarkable improvement as compared with the means of the non-commutator mold of the 
conventional technique, low control bandwidth and the problem of interference of an interferometer 
still remain the electromagnetism of the rectifier type which electromagnetic force was used for the 
substage in the one direction of a straight line, it was moved to it in such equipment, and was formed 
in the substage on the other hand ~ a means moves a stage in the rectangular direction. The above- 
mentioned substage is heavy and the reason is that it is supporting the magnetic orbit for moving a 
stage. Moreover, the heat dissipation on a stage reduces the precision of an interferometer. 
[0007] Moreover, moving the member (stage) which can exercise in a certain long (for example, 
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longer than 10cm) direction of a straight line is known using two parallel linear motors which consist 
of a coil and a magnet. In this case, a stage is shown by a certain kind of linear guide member, and is 
driven in the direction of a straight line with the linear motor formed in parallel to the above- 
mentioned guide member, it is indicated by the above-mentioned conventional technique when only 
the range of a very small stroke drives a stage ~ as ~ some electromagnetism - the guide loess 
structure based on the complex of an actuator is employable, however, the electromagnetism 
constituted specially so that on a certain direction of a straight line, and m [ in a long ****** or 
sake 1 the conventional technique for a guide loess stage - an actuator is needed, and the dimension 
of equipment becomes large, consequently the problem of consuming bigger power arises. 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the lightweight 
equipment which makes it possible to move a guide loess stage towards a long rectilinear motion 
using electromagnetic force, and attains small inertial force and a high response. 
r0009] moreover, electromagnetism for the purpose of this invention to make the one direction ot a 
straight line exercise - it is offering guide loess stage equipment as an actuator using the commercial 
usual linear motor. . 

TOOK)] moreover, the purpose of this invention - the above - it is offering the guide loess stage 
equipment which can perform point to point control correctly actively covering a small variation 
rate, without contacting in the direction which intersects perpendicularly to the direction of a long 
rectilinear motion. . . , 

[001 1] Furthermore, while offering the member which the purpose of this invention moves in tne 
member (stage body) which moves in the one direction of a straight line, and which can be 
exercised, and the same direction one by one, and always maintains a fixed tooth space between the 
movement member and which can exercise the 2nd It is offering the stage equipment of a non- 
contact mold completely by bringing about the electromagnetic force (applied force and reaction 
force) of the above-mentioned straight-line direction and the direction which intersects 
perpendicularly between the members and stage bodies in which the 2nd above-mentioned 
movement is possible. . c . 

r0012] Moreover, the purpose of this invention is offering the stage equipment of the non-contact 
mold which can prevent positioning and travelling accuracy falling, in order that the various cables 
(electric wire) connected to the stage body of the non-contact mold which moves while supporting a 
body, and the tension of tubing may change. , ( .. ... 

[0013] Moreover the purpose of this invention is offering the equipment of a non-contact mold with 
the low height by arranging in parallel the member which can exercise the 1st, and the member 
which can exercise the 2nd, and moving the member of each other in which these 1st and 2nd 
movements are possible in the opposite direction of a straight line. Furthermore, the purpose of this 
invention is offering the equipment constituted so that the location of the center of gravity ot the 
whole equipment might not change, even if the stage body of a non-contact mold moves in a certain 
direction of a straight line. 

[0014] . , . . ... 

Means for Solving the Problem] In order to attain the main above-mentioned purposes, this 
invention is constituted so that it may have the description like a less or equal. The equipment which 
can perform control of a highly precise location and movement is indicated below. This equipment 
moves a guide loess stage in the one long direction of a straight line in a certain flat surface, and 
makes small yaw rotation perform using the linear motor of a rectifier type, the carrier/follower 
holding a single voice coil motor (VCM) - the above - in the direction of a long rectilinear motion, 
it is controlled to follow the above-mentioned stage in general. Above VCM - the above - in the 
direction of a straight line which intersects perpendicularly to the direction of a long rectilinear 
motion, electromagnetic force only for minute distance to move the above-mentioned stage in the 
above-mentioned flat surface is brought about. Although a design of the above-mentioned follower 
solves the problem of the reaction of a cable over a stage, the above-mentioned cable by which the 
reason was connected to the stage is because a stage is followed through a carrier/follower. Although 
the cable which connects a carrier/follower to an external device will have the reaction of a certain 
amount, a stage is not such external influenced (external cause), and the reason is that it acts as a 
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buffer, when VCM on a carrier/follower prevents transfer of the mechanical disturbance over a stage. 

T00151 As a special description of this invention, the linear motor of a rectifier type is formed m the 
both-sides section of a stage, and is attached in the drive frame The lmear motor of each rectifier 
type is equipped with a coil member and magnetic part material, and one side of these members is 
attached in one side of the both-sides section of a stage, and another side of the above-mentioned 
member is attached in the drive frame. Both motors are driven in the same direction. Minute yaw 
rotation of a stage produces these motors by driving only a different distance a little. 
r00161 According to another description of this invention, movable counter weight is prepared, and 
thereby, while a stage exercises, the location of the center of gravity of stage equipment is 
maintained using the law of conservation of momentum. In one example of this invention, the 
suspension of the drive frame which supports one member of each linear motor is earned out on base 
suture, and if a drive assembly gives the applied force which moves die above-mentioned ^ag > to 
one side in the upper part of the above-mentioned base structure, according to the reason force a 
drive frame will move to an opposite direction and, thereby will maintain the center of gravity of 
equipment substantially. This equipment lessens effect of vibration to equipment exfremely whde it 
eliminates substantially the reaction force between the base structures where stage equipment and 
this staee equipment are formed and makes big acceleration force possible by this. 
m017] ByreSing movement of a stage to three specific degrees of freedom, equipmen becomes 
easy By using a corWercial electromagnetic component, the design of equipment can suit easily to 
Sfication of the dimension of a stage. While it is ideal although this highly precise positionm g 
3Lvice is used as a reticle scanner of a scanning aligner, and bringing about smooth and exac t scan 
movement in a certain direction of a straight line, exact alignment is certainly performed in small 
msplacement migration of the direction which intersects perpendicularly to a scanning direction, and 
a list by controlling the small yaw rotation in a flat surface 

r001 81 Other purposes and descriptions of this invention will become clearer by readmg die 
foUowing publications, referring to the drawing in which the same element is shown by the same 
reference mark through the whole. 

[Example] Although this invention is generally applicable to electromagnetic alignment equipment, a 
deSe example contains the scanner for reticle stages shown in thru/or dHSBM-£ • 
NeTif a drawing is referred to, the positioning device 10 of this invention is equipped with the base 
Sure 12 bTwWch suspension is carried out so that the reticle stage 14 may exercise for me upper 
~a request, the laser interferometer equipment 15 which pursues the ocafion, of £ r^e 
stage, the position sensor 13, and the positional controller 16 which operates by CPU 16 (refer to 

S 0 201The ) long and slender positioning guide 17 is formed in the base 12, and the support bracket 
B Kfrn tte example of iLstration and they are two brackets) is supported by pneumatic bearing 
20 possible [ movement ] on the guide 1 7. The support bracket 1 8 is connected to the drive .assembly 
22 i e drive frame, of a gestalt of a magnetic orbital assembly to move the reticle stage 14 m t the 
direction of X and carry out yaw rotation slightly again. This drive frame is equipped with die 

orbi* EJTX ^26 of the pair **** (ed) in parallel, the crossing arms £ an ^ Oconnect 
mutually and the these MAG orbital arm forms the rectangle object opened wide. In a tonble 
eTamole the drive frame 22 is supported by pneumatic bearing 32 possible [ movement ] on the base 
uCuie 12 Z thereby, the aboTe-mentioned frame exercises in the direction which met the axis 
oFrne longiuidinal direction of a guide 17 on the above-mentioned base ^toe freely. This 
direction is the direction of a main shaft for which scan movement of a reticle stage is needed It 
means that "one direction" or the "1st direction" used on these specifications moves to the front or 
back in the direction of X in which the frame 22 or the reticle stage 14 met the axis of the 

KS" f^twith reference to d«i and 6^1 it has die guide sides 
7 A and 17B of the front and back, the guide member 17, i.e., the interior material of a Proposal 
ong and slender in the direction of X, and these guides side lies at right angles in genera t » surface 
12A of the base structure 12. Front guide side 17A faces the rectangular drive frame 22, and guides 
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the pneumatic bearing 20 fixed inside the support bracket 18. The support bracket 18 is attached in 
each edge of the top face of the parallel arm 24 to the guide member of the drive frame 22. 
Moreover, each support bracket 18 is formed in a hook configuration, and is straddling the guide 
member 17 in the direction of Y, and the free end faces back guide side 17B on the backside [ the 
guide member 17 ]. It is fixed by the inside of the free end of a support bracket 18, and pneumatic- 
bearing 20' faces back guide side 17B. Therefore, the migration in the direction of Y of each support 
bracket 18 is restrained by the guide member 17 and pneumatic bearing 20, and 20', and is movable 
only in the direction of X. 

[0022] Next, according to the 1st example of this invention, the pneumatic bearing 32 fixed to the 
base of the components of four rectangles of the drive frame 22 forms an air space, and has between 
a pad side and surface 12A of the base structure 12, fixed gap (from 1 micrometer to less than 
several micrometers), i.e., gap. An air space floats from surface 12A, and the drive frame is 
supported in the perpendicular direction (Z direction). Although later explained to a detail, in 
drawing 1 , it is supported in a longitudinal direction (the direction of Y), and the earner / follower 
60 located above the top section of the long and slender arm 24 are the upper parts of surface 12A of 
the base structure 12, and is supported in the perpendicular direction (Z direction) by the pneumatic 
bearing 66 A and 66B supported with the bracket 62 facing both sides 17A and 17B of the guide 
member 17. Therefore, the carrier / follower 60 is supported so that neither of the parts of the drive 
frame 22 may be contacted. Therefore, by the guide member 17, the drive frame 22 is guided from a 
side face, and moves by the upper part of surface 12A of the base linearly only in the direction of X. 
[0023] Next, with reference to drawing 1 and drawing 2 , the structure which consists of the reticle 
stage 14 and the drive frame 22 is explained. The reticle stage 14 is equipped with the main body 42, 
and the reticle 44 is formed above the opening 46 of this main body. The reticle body 42 is equipped 
with the flanks 42 A and 42B of the pair which counters, for example, it is placed above the base 
structure 12 and suspension is carried out by pneumatic bearing 48. Two or more interferometer 
mirrors 50 are formed in the main body 42 of the reticle stage 14, and the above-mentioned 
interferometer mirror operates with the location sensing equipment 1 5 (refer to drawing 8 ) of a laser 
interferometer, determines the exact location of the reticle stage given to a positional controller 16, 
and, thereby, draws the proper driving signal for moving the reticle stage 14 like a request. 
[0024] fundamental movement of the reticle stage 14 - the 1st electromagnetism - it is performed 
by the means which carried out the gestalt of the drive assembly 52A and 52B, i.e., the separate drive 
assemblies formed in each of Flanks 42A and 42B which counters. The drive assemblies 52A and 
52B are equipped with the drive coils 54A and 54B fixed to the flanks 42A and 42B of the reticle 
stage 14 respectively, and these drive coils collaborate with the magnetic orbits 56A and 56B of the 
magnetic orbital arms 24 and 26 of the drive frame 22. although the above-mentioned magnet coil is 
attached in the drive frame 22 in the desirable example of this invention - electromagnetism - 
arrangement of such an element of the drive assembly 52 can be reversed. 

[0025] Here, the structure of the reticle stage 14 is further explained to a detail. As shown in drawing 
1 , it is equipped with the stage body 42 so that it can move in the direction of Y in the space of the 
rectangle in the drive frame 22. the pneumatic bearing 48 fixed under each of the four corner 
sections of the stage body 42 forms a very small air gap between a pad side and surface 12A of the 
base, floats the stage 14 whole from surface 12 A, and supports this. As for the above-mentioned air 
gap 48, it is desirable that it is the thing of a precompression mold which has a hollow for 
performing vacuum suction to surface 12 A. 

[0026] As shown in drawing 2 , the opening 46 of the rectangle of the center of the stage body 42 is 
formed, and, thereby, the projection image of the pattern formed in the reticle 44 can pass the above- 
mentioned opening. A projection image passes along the rectangular opening 46, and other opemng 
12B is prepared in the center section of the base structure 12 so that the projection optics equipment 
PL (refer to drawing 7 ) with which rectangular opening was prepared caudad can be passed. While a 
reticle 44 is laid in the front face of a stage body by clamp member 42C, vaccum pressure adsorbs, 
and the above-mentioned clamp member is projected and prepared by four around the rectangular 
opening 46. 

[0027] Next, interferometer mirror 50Y currently adjoined and fixed to flank 42B of the stage body 
42 in the arm 26 neighborhood has the long and slender perpendicular reflector in the direction of X, 
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in the direction of X, the die length of the above-mentioned interferometer mirror is longer than the 
movement stroke of a stage 14 a little, and the laser beam LBY from a Y-axis interferometer 
intersects perpendicularly and carries out incidence to the above-mentioned reflector. In drawing 2 , 
the laser beam LBY is bent by mirror 12D fixed to the flank of the base structure 12 at the right 
angle. 

[0028] Reference of drawing 3 which is a partial sectional view about the line 3-3 of drawing 2 puts 
the laser beam LBY which carries out incidence to the reflector of interferometer mirror 50Y on the 
same flat surface as the base (front face in which a pattern is formed) of the reticle 44 attached in 
clamp member 42C. Moreover, in drawing 3 , the pneumatic bearing 20 which acts on the end face 
of the support bracket 18 facing guide side 17B of the guide member 17 is also shown. 
[0029] If drawing 1 and drawing 2 are referred to again, the laser beam LBX1 from the 
interferometer of XI axis will carry out incidence, and will reflect by the interferometer mirror 
50X1. Moreover, the laser beam LBX2 from the interferometer of X biaxial line carries out 
incidence, and reflects by the interferometer mirror 50X2. These two mirrors 50X1 and 50X2 are 
constituted as a mirror of a cube-comer-reflector mold, and even when a stage 14 carries out yaw 
rotation, as for the above-mentioned mirror, the incidence shaft and reflective shaft of a laser beam 
are always maintained in parallel in XY flat surface. Moreover, block 12C of drawing 2 is the optical 
block like the prism for turning laser beams LBX1 and LBX2 to each mirror 50X1 and 50X2, and 
this optical block is being fixed to the components of the base structure 12. The corresponding block 
about a LBY laser beam is not illustrated. 

[0030] In drawing 2 , the distance BL in the direction of Y between each center lines of two laser 
beams LBX1 and LBX2 is the die length of the datum line used in order to calculate, the amount, 
i.e., the yaw rotation, of yaw rotation. Therefore, the value which broke the difference between the 
measured value deltaXl in the direction of X of the interferometer of XI axis and the measured 
value deltaX2 in the direction of X of the interferometer of X biaxial line by the die length BL of the 
datum line is equal to the yaw rotation in the very small range in general. Moreover, the value of the 
one half of the sum of delta XI and delta X2 expresses the X coordinate location of the stage 14 
whole. These count is performed by the high-speed digital processor of the positional controller 16 
shown in drawing 8 . 

[0031] Furthermore, the center line of each laser beams LBX1 and LBX2 is set as the same front 
face as the front face where a pattern is formed in a reticle 44. The production of the line GX shown 
in drawing 2 which divides the tooth space between each center lines of laser beams LBX1 and 
LBX2 into one half, and the production of a laser beam LBY cross in the same front face as the front 
face in which a pattern is formed. Furthermore, the optical-axis line AX (refer to drawing 1 and 
drawing 7 ) also passes along the above-mentioned intersection, as shown in drawing 1 . In drawing 
1 , the exposure field ILS of the slit configuration containing the optical-axis line AX is shown on 
the reticle 44, and the pattern image of a reticle 44 is scanned, and a photosensitive substrate is 
exposed through projection optics equipment PL. 

[0032] Moreover, the blocks 90A and 90B of the two shape of a rectangle fixed to flank 42A of the 
stage body 42 are formed in drawing 1 and drawing 2 . the 2nd electromagnetism by which these 
blocks 90A and 90B were attached in the carrier / follower 60 - the driving force of the direction of 
Y from an actuator 70 is received. Details are explained later. 

[0033] To XY flat surface, it is flat, and the drive coils 54A and 54B fixed to the both sides of the 
stage body 42 are formed in parallel, and exercise the magnetic-flux space of the slot elongated 
without contacting in the direction of X of the magnetic orbits 56A and 56B. The assembly which 
consists of the drive coil 54 and the magnetic orbit 56 which are used in this example is the available 
linear motor of a general-purpose mold easily in marketing, and even if it has the commutator, it is 
not necessary to have it. 

[0034] Here, considering an actual design, the migration stroke of the reticle stage 14 is generally 
determined by the size (movement magnitude needed when removing a reticle from exposure optical 
equipment in order to exchange the movement magnitude needed when performing the scan for 
exposure, and a reticle) of a reticle 44. In this example, when using a 6 inches reticle, a migration 
stroke is about 30cm. As explained in the top, it floats [ the drive frame 22 and / 14 ] independently, 
and is supported on surface 12A of the base, and magnetic action and reaction force act on 
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coincidence mutually in the direction of X only with a linear motor 52. Thereby, the law of 
conservation of momentum works between the drive frame 22 and a stage 14. 
[0035] Next, if the total weight of the reticle stage 14 assumes the back by about 1/5 of the total 
weight of the frame 22 containing a support bracket 18, the 30cm forward motion in the direction of 
X of a stage 14 will retreat the drive frame 22 6cm in the direction of X. It means that the location of 
the center of gravity of the equipment [ this ] on the base structure 12 is being substantially fixed in 
the direction of X. The body of big weight does not move in the direction of Y. Therefore, there is 
also comparatively little fluctuation of the location of the center of gravity in the direction of Y. 
[0036] As mentioned above, although a stage 14 can exercise in the direction of X, a moving coil 
(54A, 54B) and the stator of a linear motor 52 interfere in it mutually in the direction of Y, when 
there is no actuator of the direction of X (it collides), therefore, the carrier / follower 60 who is the 
characteristic component of this invention, and the 2nd electromagnetism -- the actuator 70 is formed 
in order to control a stage 14 in the direction of Y. 

[0037] Next, the structure is explained with reference to drawing 1 , drawing 2 , drawing 3 , and 
drawing 7 . As shown in drawing 1 , the carrier / follower 60 is attached in the direction of Y 
possible [ movement ] with the support bracket 62 of a hook configuration which is straddling the 
guide member 17. Moreover, a carrier / follower 60 is formed above an arm 24, and is maintaining a 
certain tooth space between a stage 14 (body 42) and an arm 24 so that clearly from drawing 2 . End 
section 60E of a carrier / follower 60 is the upper part of an arm 24, and is substantially projected to 
the method of inside (facing to the stage body 42). In this edge component, the drive coil 68 (the 
same configuration as a coil 54) included in the tooth space of the slot of magnetic orbital 56A is 

being fixed. . 
[0038] Moreover, it is supported with a bracket 62 and pneumatic-bearing 66A (refer to drawing 2 , 
drawing 3 , drawing 4 , and drawing 7 ) which faces guide side 17A of the guide member 17 is being 
fixed in the tooth space between the guide member of a carrier / follower 60, and an arm 24. The 
pneumatic bearing 66 which is made a carrier / to float [ 60 ] and supports this carrier/follower on 
surface 12A of the base is also shown in drawing 3 . 

[0039] Pneumatic-bearing 66B which touches guide side 17B of the guide member 17 is also being 
fixed to the free end of a support bracket 62 established in the flank of a hook of the opposite side 
with pneumatic-bearing 66A, and the guide member 17 is located among the above-mentioned 
pneumatic bearing 66A and 66B. 

[0040] Next, the carrier / follower 60 is stationed in the direction of Y, and the Z direction about 
magnetic orbital 56A and the stage body 42, respectively so that a certain tooth space may be 
maintained, so that clearly from drawing 7 . The column rod CB for supporting projection optics 
equipment PL and the base structure 12 above the above-mentioned projection optics equipment PL 
is shown in drawing 7 . Such structure is common to a projection aligner, and unnecessary migration 
of the center of gravity of the upper above-mentioned structure of the base structure 12 may produce 
a gap of the longitudinal direction between the column rod CB and projection optics equipment PL, 
therefore produces distortion of the image on a photosensitive substrate in the case of exposure. 
Therefore, movement of a stage 14 is important for the advantage of the equipment like this example 
to which the upper center of gravity of the base structure 12 is not moved. 
[0041] Moreover, the structure of a carrier/follower is explained with reference to drawing 4 . In 
drawing 4 , in order to make an understanding easy, the carrier / follower 60 is decomposed into two 
components 60A and 60B. The drive coil 68 which moves a carrier / follower 60 the very thing in 
the direction of X is being fixed to the lower part section of edge 60E of a carrier / follower 60 so 
that clearly from drawing 4 . Furthermore, pneumatic-bearing 66C faces base structure 12A on the 
base of edge 60E, and has played the role which floats a carrier / follower 60. 
[0042] Therefore, a carrier / follower 60 is supported by three points of two pneumatic bearing 66 
and one pneumatic-bearing 66C in a Z direction, and migration in the direction of Y is restrained by 
pneumatic bearing 66 A and 66B, and he can exercise now in the direction of X by it. When the 
important point be arrange due to a support bracket 62 and confrontation of the 2nd magnetic orbital 
arm 70, therefore the above-mentioned actuator generate the driving force of the direction of Y in 
this structure, the reaction force of the direction of Y between a stage 14, and the carrier/follower 60 
be act on the pneumatic bearing 66 A and 66B fixed in the support bracket 62 positively. If it puts in 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/9/2006 



JP.08-063231.A [DETAILED DESCRIPTION] 



Page 7 of 13 



another way, while actuator 70' will operate by forming an actuator 70 and pneumatic bearing 66A 
and 66B on an parallel line to the Y-axis of XY flat surface, it prevents that the stress with a 
possibility of deforming mechanically which is not desirable generates a earner / follower 60. On the 
contrary, this means that the weight of a carrier / follower 60 can be decreased. 
r0043] To near drive coil 54A of the stage body 42, magnetic orbital 56A in the arm 24 of the gestalt 
of the drive frame 22 brings about magnetic flux, can come, simultaneously brings magnetic flux to 
the drive coil 68 a carrier / for follower 60 so that clearly from drawing 2 , drawing 4 , and drawmg6 
which were explained in the top. About pneumatic bearing 66A, 66B, and 66C, the thing of a 
vacuum precompression mold is desirable, and the reason is that a carrier / follower 60 becomes 
light. The thing of the magnetic precompression mold instead of a vacuum precompression mold can 

?0044] nS with reference to drawing 3 , drawing 5 , and drawing 7 , the 2nd actuator prepared for 
the carrier / follower 60 is explained, the 2nd electromagnetism of the gestalt of a voice coil motor 
70 - the drive assembly is equipped with the voice coil 74 attached in the mam body 42 of the reticle 
stage 14 and the magnet 72 attached in the carrier / follower 60, and, as for this magnet, only minute 
distance moves a stage 14 in the direction of X on the movement flat surface which intersects 
perpendicularly to a long rectilinear motion of the direction of X of the stage 14 produced with the 
drive assembly 22. The location of a coil 74 and a magnet 72 can be reversed. The rough structure of 
a voice coil motor (VCM) 70 is shown in drawing 3 and drawing 7 , and the detailed structure is 
shown in drawing 5 . The sectional view of VCM cut in the level flat surface shown by the arrow 
head 5 of drawing 7 is shown in drawing 5 . The magnet 72 of VCM70 is being fixed to earner / 
follower 60 side in drawing 5 . Moreover, the coil of VCM70 is equipped with body of coi 74A, and 
its supporter article 74B, and this supporter article 74B is being fixed to the connection plate (it is a 
perpendicular plate to XY flat surface) 92 cunently strongly elongated among the blocks 90A and 
90B of the shape of two rectangle. Chuo Line KX of VCM70 shows the direction of me driving 
force of a coil 74, and if a current flows on the body 74 of a coil, according to the direction of the 
current a coil 74 will produce forward movement or forward negative movement in the direction ot 
Y and 'will generate the force conesponding to the magnitude of the above-mentioned cunent. In 
VCM currently generally used, although the damper or bellows of a ring configuration is prepared 
between a coil and a magnet and generally maintains a gap between the above-mentioned coil and a 
magnet by this, according to this invention, the above-mentioned gap is maintained by he following 
movement of a carrier / follower 60, therefore a damper or the above support elements like bellows 

r00451 In q mis e example, as shown in drawing 5 , the capacitive gap sensors 13 A and 13A are formed 
as a positioning sensor 13 (refer to drawing 8 ). In drawing 5 , the electrode for capacitive sensors is 
prepared and change of the gap of the direction of X between the side faces of the rectangle-like 
blocks 90A and 90B and the side faces of case 70' of VCM70 which face mutually in the direction of 
X is sensed. Such a positioning sensor 13 can be put on any locations, as long as change of the gap 
of the direction of Y between a carrier / follower 60, and a stage 14 (or body 42) can be sensed. 
Furthermore, the type of a sensor can be considered as the type of all the non-contact molds like a 
photoelectron mold, a dielectric mold, an ultrasonic mold, or air micro equipment. 
r00461 Case 70' of drawing 5 is united with the carrier / follower 60, and it is prepared so that neither 
of the near members of the reticle stage 14 may be contacted (spatially). If the near gap of sensor 
13A becomes large about the gap of the direction of X between case 70' and the rectangle-like blocks 
90A and 90B (scanning direction), the near gap of sensor 13B will become small. Therefore, the 
difference between the gap value measured by sensor 13A and the gap value measured by sensor 
13B The direct servo (feedback) control unit which is obtained by the digital operation or the analog 
operation and controls the drive current of the drive coil 68 a carrier / for follower 60 It is designed 
using the servo drive circuit which makes the difference of this gap zero, and thereby a earner / 
follower 60 performs the following movement of the direction of X automatically, and a ways 
maintains a certain tooth space to the stage body 42. Moreover, the indirect servo control which 
controls the flow of the cunent to a drive coil 68 by actuation of the positional controller 16 of 
drawing 8 can be designed, without using two gap sensors 13 A and 13B in differential using the X 
coordinate location of the measured gap value which is acquired only from one of the sensors, and 
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the stage 14 measured from the X-axis interferometer. 

[00471 In VCM70 shown in drawing 5 , the gap of the direction of X between body of coil 74 A and a 
magnet 72 (the non-exciting direction) is about two to 3 mm in fact. Therefore, the flattery precision 
of a carrier / follower 60 over the stage body 42 can permit the thing of about **0.5 to 1 mm. It 
depends for this precision also on the die length of the line of the KX direction (the excitation 
direction) of body of coil 74A of VCM70 depending on what stage body of a yaw rotation is 
permitted. Moreover, extent of the above-mentioned precision will become quite low from the exact 
positioning accuracy (**0.03 micrometers) of the stage body 42 at the time of using an 
interferometer (the resolving power of the interferometer, assuming that it is 0.01 micrometers for 
example) This means that the cost which can design the servo system for followers quite easily, and 
equips a follower control unit becomes small. Moreover, the line KX of drawing 5 is set up so that it 
may pass along the center of gravity of the stage 14 whole on XY flat surface, and each center of 
gravity of the pneumatic bearing 66 A and 66B of the pair prepared inside the support bracket 62 
shown in drawing is also located on the line KX of XY flat surface. 

[0048] The sectional view which cut components equipped with the guide member 17, the 
carrier/follower 60, and magnetic orbital 56A from the direction of the arrow head 6 of drawing 2 is 
shown in drawing 6 . Pneumatic bearing 32 floats, the arm 24 which holds magnetic orbital 56A is 
supported on surface 1 2 A of the base, and the carrier / follower 60 is floated and supported by 
pneumatic bearing 66 on surface 12A of the base. At this time, the height ( drawing 3 or drawing 7 ) 
of the pneumatic bearing 48 in the base of the stage body 42 and the height of pneumatic bearing 32 
are determined that it will maintain the gap of two to 3 mm to a Z direction in the tooth space of the 
slot of magnetic orbital 56A in near drive coil 54Aofthe stage body 42. 

[0049] Each tooth space of the Z direction between a carrier / follower 60, and an arm 24 and toe 
direction of Y rarely changes, and the reason is that both the above-mentioned earner and / follower, 
and the arm are guided by surface 12A of the common guide member 17 and the base. Moreover, 
between the components on surface 12A of the base to which it is shown to the pneumatic bearing 32 
of the base of the drive frame 22 (arm 24), and the components on surface 12A of the base to which 
it is shown to the pneumatic bearing 48 of the base of a stage body Even when there is a difference 
of the height of a Z direction, as long as it is strictly fixed within the limits of a movement stroke of 
such a difference, the gap of the Z direction between magnetic orbital 56A and drive coil 54A is also 

maintained uniformly. . . ., AC „ 

[0050] Furthermore, from the first, since it is fixed to the earner / follower 60, the dnve coil 68 a 
carrier / for follower 60 is made as [ maintain / in the upper part in the tooth space of the slot of 
magnetic orbital 56A, and a lower part / toe gap of two to 3 mm ]. A drive coil 68 is rarely shifted in 
the direction ofY to magnetic orbital 56A. 1 <zaa„„a 

[00511 The cable 82 (refer to drawing 2 ) for sending a signal is formed m the dnve coils 54A and 
54B on a stage 14, the coil 74 of a voice coil motor, and the carrier / follower dnve coil 68, and these 
cables 82 were formed in the carrier / follower 60, and the guide 17, therefore the reticle stage 14 
was given, it pulled, and the force is removed. A voice coil motor 70 acts as a buffer by preventing 
transfer of the mechanical disturbance force over a stage 14. 

[0052] Therefore, the output of a cable is explained to a detail with reference to drawing 2 and 
drawing 4 . As shown in drawing 2 , the connector 80 which connects tubing (a cable is called 
below) of the electric wire of an electric apparatus, pneumatic pressure, and vacuum devices is 
formed in the end section of the guide member 17 on the base structure 12. The above-mentioned 
connector 80 connects the cable 81 from the external control unit (in addition to the electee system 
control station shown in drawing 8 , the control unit of pneumatic pressure and vacuum devices is 
included) to the flexible cable 82. The cable 82 is further connected also to edge components 60E ot 
a carrier / follower 60, and tubing of pneumatic pressure and vacuum devices required for a system 
electric wire and the stage body 42 is distributed as a cable 83. , 
[0053] As mentioned above, although it acts so that a cable may pull VCM70 and the effect by the 
force i e tension, may be canceled, the effect may sometimes appear as the moment of the direction 
which is not expected between a carrier / follower 60, and the stage body 42. If it puts m another 
way the tension of a cable 82 will give a carrier / follower 60 the guide side of the guide member 17, 
or the force of rotating surface 12A of the base, and the tension of a cable 83 will give the force of 
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rotating these relatively, to a carrier / follower 60, and a stage body. 

[0054] Although the component to which shift one [60 ], i.e., a carrier/follower, of such the moment, 
i.e., it is made to move is not a problem, the moment which shifts a stage body in the direction of X, 
the direction of Y, and the direction (yaw hand of cut) of theta may affect alignment or overlay 
precision. About the direction of X, and the direction of theta, a series of drives by two linear motors 
(54A, 56A, 54B, 56B) can amend a shift, and VCM70 can amend a shift about the direction of Y. In 
this example, the total weight of a stage 14 can be reduced considerably and the response by the 
linear motor of the direction of X and the direction of theta is very as high completely as the guide 
loess structure of a non-contact type conjointly in the response of movement of the direction of Y of 
the stage 14 by VCM70, and a list. Moreover, even when micron vibration (vibration of a micron 
unit) arises in a carrier / follower 60 and such micron vibration is transmitted to a stage 14 through a 
cable 83, such vibration can fully be canceled by above-mentioned high response (from several Hz to 
dozens of Hz). 

[0055] Next, drawing 4 shows how each cable is distributed by the carrier / follower 60. The sensing 
signal from a position sensor 13 (gap sensors 13 A and 13B) goes into each driving signal to the drive 
coils 54A and 54B for stage body 42, and the drive coil 74 of VCM70, and a list from a connector 80 
at system electric-wire 82A. The pressure gas and the vacuum to each pneumatic bearing 48 and 66 
go into tubing 82B of a pneumatic line from a connector 80. On the other hand, the driving signal to 
drive coils 54A and 54B goes into electric-wire 83A of the electric system connected to the stage 
body 42, and the pressure gas for pneumatic-bearing 48 and the vacuum for clamp member 42C go 
into hose 83B of an air processing subsystem. 

[0056] Moreover, apart from Rhine shown in drawing 2 , it is desirable to prepare another Rhine for 
the pneumatic bearing 20 of the drive frame 22, 20*, and the pneumatics system for 32. Moreover, as 
shown in drawing 4 , when the tension of a cable 83 or vibration cannot be prevented, it is good to 
arrange the moment by the tension or vibration which the stage body 42 receives so that it may limit 
only in the direction of Y as much as possible. In this case, the above-mentioned moment is 
cancelable with VCM which has a very high response. 

[0057] Next, reference of drawing 1 , drawing 2 , and drawing 8 performs positioning of the reticle 
stage 14 by getting to know the present location first using laser interferometer equipment 15. A 
driving signal is sent to the drive coils 54A and 54B of a reticle stage, and drives a stage 14 in the 
direction of X. If the differential force is given on the occasion of a drive to the both-sides sections 
42 A and 42B of the reticle stage 14, the reticle stage 14 will produce minute yaw rotation. The 
proper driving signal to the voice coil 72 of a voice coil motor 70 produces, minute displacement, 
i.e., migration, of the reticle stage 14 of the direction of Y. The location of the reticle stage 14 takes 
for changing, a driving signal is sent to the coil 68 of a carrier/follower, and, thereby, a carrier / 
follower 60 follows the reticle stage 14. The reaction force over the given driving force produced as 
a result moves the magnetic orbital assembly 22, i.e., a drive frame, in the direction opposite to 
movement of the reticle stage 14, and, thereby, maintains the center-of-gravity location of equipment 
substantially. It is not necessary to include counter weight or the reactionary section of the magnetic 
orbital assembly 22 in equipment, and it will be understood in this case that the magnetic orbital 
assembly 22 can be fixed and formed on the base 12. 

[0058] As mentioned above, in order to control the stage equipment of this example, the control unit 
shown in drawing 8 is formed. This control unit of drawing 8 is explained below at a detail. Y drive 
coil constituted as a drive coil 72 of VCM70 is prepared in the reticle stage 14 at XI drive coil 
constituted as each drive coil 54A and 54B of two linear motors and X2 drive coil, and the list, and 
the drive coil 68 is prepared for the carrier / follower 60. the drive coil of these each is driven with a 
positional controller 16 according to driving signals SX1, SX2, SY1, and SdeltaX. The laser 
interferometer equipment which measures the coordinate location of a stage 14 is equipped with XI 
shaft interferometer which transmits / receives Beam LBY, i.e., a beam of light, and X biaxial 
interferometer which transmits / receives a beam LBX2, and these interferometers transmit the 
information EFY, IFX1, and IFX2 about each direction of each shaft to a positional controller 16. A 
positional controller 16 transmits two driving signals SX1 and SX2 to drive coils 54A and 54B, and, 
thereby, the difference between the positional information IFX1 and IFX2 in the direction of X 
becomes the set point. That is, if it puts in another way, the yaw rotation of the reticle stage 14 will 
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be maintained by the value of a setup. Therefore, at the time of exposure, needless to say, if 
alignment of the reticle 44 is carried out on the stage body 42, positioning of the yaw rotation (it can 
set in the direction of theta) by beams LBX1 and LBX2, XI shaft interferometer and X biaxial 
interferometer, the positional controller 16, and driving signals SX1 and SX2 will once be performed 
always. 

[0059] Moreover, the control unit 16 which obtained the current coordinate location of the direction 
of X of a stage 14 transmits driving signals SX1 and SX2 to the various instructions from host CPU 
16', and a list at drive coils 54A and 54B based on the information CD about each parameter, 
respectively from the average value of the sum total of the positional information IFX1 and IFX2 of 
the direction of X. It is necessary to move a stage 14 in the direction of X linearly, amending a yaw 
rotation, and while scan exposure is operating especially, if needed, a control unit 16 is the same, or 
it controls two drive coils 54A and 54B, giving different force a little. 

[0060] Moreover, the positional information IFY from a Y-axis interferometer is also transmitted to 
a control unit 16, and a control unit 16 transmits the optimal driving signal SdeltaX to the drive coil 
68 of a carrier / follower 60. At this time, a control device 16 receives the sensing signal Spd from 
the position sensor 13 which measures the tooth space of the direction of X between the reticle stage 
14, and the carrier/follower 60, transmits the required signal SdeltaX, and makes Signal Spd the 
above-mentioned set point. The flattery precision of a carrier / follower 60 does not need to search 
for the sensing signal Spd of a control unit 16 strictly, either rather than is so strict. For example, 
when controlling movement by reading the positional information IFY, IFX1, and IF2 for every ms 
from each interferometer, the high speed processor (arithmetic unit) of a control unit 16 samples the 
current of the sensing signal Spd for whenever [ the / every ], and the value judges whether it is large 
or small as compared with a reference value. When the deflection is over a certain point, the signal 
SdeltaX proportional to the deflection can be transmitted to a drive coil 68. Moreover, the control 
unit 95 which controls directly the following movement of a carrier / follower 60 can also be formed, 
without carrying out direct servo control of the drive coil 68, and passing through a positional 
controller 16 as mentioned above. 

[0061] Since the movable stage equipment of illustration does not have at all the attachment which 
restrains this movable stage equipment in the direction of X, a drift, i.e., make it change, has small 
influence in the forward direction of X or the forward negative direction of X in such stage 
equipment. This may make some components collide, when such imbalance becomes excessive. As 
the above-mentioned effect, friction between the force of a cable, leveling with inaccurate datum- 
plane 12A of the base, i.e., levelness, or a component is mentioned. One easy approach is preventing 
superfluous migration of the drive assembly 22 using a weak bumper (not shown). Other easy 
approaches are intercepting supply of the air to the pneumatic bearing beyond 1 or it (32 20) used in 
order to guide the drive assembly 22, when a drive assembly reaches near the termination of a stroke. 
Such pneumatic bearing can be operated when the drive which returns to an opposite direction starts. 

[0062] A more exact approach needs to give the driving force for supervising the location of a drive 
assembly, recovering a right location, and maintaining this with a measurement means (not shown). 
Although the precision of such a measurement means does not need to be strict, 0.1 thru/or the 
precision of about 1.0mm are required. The above-mentioned driving force can be given using 
another linear motor (not shown) attached in the drive assembly 22, or other motors which were 
connected to the above-mentioned drive assembly. 

[0063] The above 1 of a carrier / follower 60 or actuation of the pneumatic bearing beyond it (66, 
66A, 66B) can be suspended, and the role of a brake can be made to play between the idle periods of 
a stage 42 finally. The coil 68 of a carrier / follower 60 is excited, and a drive assembly is driven and 
accelerated when it is in the condition that the carrier / follower 60 received the brake. Therefore, a 
positional controller 16 supervises the location of the drive assembly 22. If a drive assembly deviates 
and carries out the drift of the location, a drive assembly will be again positioned in sufficient 
precision, using the coil 68 of a carrier / follower 60 intermittently. 

[0064] In the 1st example of this invention, the drive frame 22 which functions as counter weight is 
formed so that the center-of-gravity location of the whole equipment may not be moved, and it is 
moved in the direction where the stage body 42 is opposite. However, when the structure of drawing 
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1 thru/or drawing 7 is applied to the equipment it is not a big problem, whose migration, i.e., shift, of 
a center of gravity, the drive frame 22 can also be fixed together with the base structure 12. In such a 
case, some effectiveness and functions can be obtained, without changing into equipment in any 
way, if the problem about a center of gravity is removed. 

[0065] This invention offers the stage which can be used in order to make control of a highly precise 
location and movement perform with three degrees of freedom in a certain flat surface, the 
description -- (1) rectilinear motion -- long -- (2) -- the rectilinear motion which intersects 
perpendicularly with such a long rectilinear motion is short, and there are few (3) yaw rotations. This 
stage is insulated from the mechanical bad influence of surrounding structure by using 
electromagnetic force as a stage driver (stage driving gear). High control bandwidth is obtamed by 
using the structure for these guide loess stages. These two main points contribute to attaining smooth 
and exact actuation of a stage. 

[0066] If drawing 9 and drawing 10 are referred to bearing in mind explanation of the example 
shown in the ex planatory view 1 thru/or drawing 8 of a desirable example, the desirable example of 
this invention is shown and double figures support drawing 1 thru/or the reference mark of double 
figures of each component of drawing 7 in general under the reference mark of each component of 

this example. . . 

[0067] In drawing 9 and drawing 10 , unlike the 1st above-mentioned example, the drive frame 
which functions as counter weight is removed, and each magnetic orbits 1 56A and 1 56B of two 
linear motors are strongly attached in the base structure 1 12. The stage body 142 which moves in the 
direction of X linearly is established between two magnetic orbits 156A and 156B. As shown in 
drawing 10 , opening 1 12B is formed in the base structure 1 12, and the stage body 142 is arranged so 
that opening partial 1 12B may be straddled in the direction of Y. In the both ends of the direction of 

Y of the stage body 1 42, it is fixed to the base, and the pneumatic bearing 1 48 of four 
precompression molds floats the stage body 142, and is supporting the above-mentioned pneumatic 
bearing to surface 112A of the base. 

[0068] Moreover, according to this example, the reticle 144 is pinched and is supported on the reticle 
maintenance plate 143, i.e., a reticle chuck plate, separately prepared on the stage body 142 Two 
corner mirrors 150X1,150X2 for X-axis laser interferometers are formed in the reticle chuck plate 
143 at straight-line mirror 150Y for Y-axis laser interferometers, and a list, drive coils 154A and 
154B are faced and fixed to the magnetic orbits 156A and 156B in the both ends of the direction of 

Y of the stage body 142 - having - **** - an above-mentioned control subsystem - the stage body 
142 - the direction of X - linear - moving - **** - yaw rotation only of the minute amount is 

[0069] Magnetic orbital 156B on the right-hand side of a linear motor and magnetic orbital 156A on 
the left-hand side of a linear motor are arranged so that the height of the Z direction between these 
orbits may differ, so that clearly from drawing 10 . If it puts in another way, as the base of the both 
ends in the direction of the long axis of the left-hand side magnetic orbit 156 is shown m drawin g 9 , 
only a certain height is arranged upwards to surface 1 12A of the base using the block member 155. 
The carrier / follower 160 to whom VCM is being fixed are formed in the tooth space of the lower 
part of magnetic orbital 156A on the above. 

[0070] The carrier / follower 160 is floated and supported by the pneumatic bearing 166 (two points) 
of a precompression mold on surface 1 12A of the base of the base structure 1 12 in height low one 
step Moreover, the pneumatic bearing 164 of two precompression molds facing perpendicular guide 
side 1 17A of the linear guide member 117 prepared on the base structure 1 12 is being fixed to the 
side face of a carrier / follower 160. This carrier / follower 160 are formed without differing from 
what is shown in drawing 4 about an above-mentioned example, and fixing horizontally the drive 
coil 168 ( drawing 9 ) a carrier / for follower 160 to the components perpendicularly elongated from 
the pars basilaris ossis occipitalis of a carrier / follower 160, and contacting into the magnetic-flux 
slot of magnetic orbital 156A. The carrier / follower 160 is stationed so that it may contact within the 
limits of a movement stroke at neither of the parts of magnetic orbital 156A, and he has VCM170 
which positions the stage body 142 correctly in the direction of Y. . 
[0071] Moreover, in drawing 9 , the pneumatic bearing 166 which is made a earner / to float [ 16U J 
and is supported is formed in the bottom of VCM170. The following movement to the stage body 
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142 of a carrier / follower 160 as well as an above-mentioned example is performed based on the 
sensing signal from a position sensor 13. 

r00721 In the 2nd example constituted like ****, since the member which functions as counter 
weight does not exist substantially, there is un-arranging [ that the center of gravity of the whole 
equipment moves namely, shifts according to the shift of the direction of X of the stage body 142 ]. 
However, it is possible by following the stage body 142 to position the stage ^ody 142 correctly in 
the direction of Y according to the electromagnetic force of the non-contact mold by VCM170, 
without contacting using a carrier / follower 160. Moreover, the two above-mentioned linear motors 
have the advantage that the vector sum of the moment of force generated by each linear motor can 
make it very small in the center of gravity of the whole reticle stage since it is arranged as there is a 
difference in the height direction Z, and the reason is that the moment of force of each linear motor 

offsets each other substantially. , ~ 

r0073] Moreover, since the operation axis (line KX of drawing 5 ) of the longitudinal direction of 
VCM170 passes along the center of gravity of the whole structure of a stage also not, anlyj inXJT flat- 
surface top but in a Z direction, it becomes more difficult for the driving force of VCM170 to give 
the unnecessary moment to the stage body 142. Moreover, the approach of connecting cables 82 and 
83 through a carrier / follower 160 is the same mode as the 1st example of the above, and since it is 
applicable, the problem about the guide loess stage of a non-contact mold is also solved completely. 
f00741 The principle of the same guide loess is employable also as another example. For example in 
drawing 11 and drawing 12 , the stage 242 supported on the base 212 is driven in the direction of X 
ofSraighTside with the single moving coil 254 which moves in the single magnetic orbit 256 The 
above-mentioned magnetic orbit is strongly attached in the base 212. The center of gravity of the 
above-mentioned coilis located near the center of gravity of a stage 242. In order to move a stage in 
the direction of Y, VCM (274A, 274B, 272A, 272B) of a pair is started, and *?«*^ *™ <* 
the direction of Y is given. In order to control yaw rotation, i.e., yawmg^oils 274A and 274B are 
started in differential in response to control of an electronic subsystem. The VCM magnet (272A 
27?B) is attached in the stage 260 of a carrier/follower. The stage of a camer/follower is shown like 
die 1st above-mentioned example, and is driven. This another example can be used for a wafer stage, 
men used for a reticle stage, ! reticle can be prepared in one coil 254 and orbit 256 side , and when 
it is necessary to maintain so that the center of gravity of a stage 242 may pass along a coil 254 and 
an orbit 256?compensation opening for maintaining balance at a stage 242 can be prepared in a coil 
r of the opposite side] 254, and orbit 256 side with a reticle. 

00751 the advantage acquired from the example of each above can be summarized roughly as 
follows In order to maintain precision, since the cable connected to the stage follows a stage through 
a carrier/follower, the problem of the tension of the cable for these stages of a design of a 
carriTrSwer is loAlthough the cable which connects a carrier/follower to an external device 
hTthe tension of a certain amount, a stage is not such influenced and the reason is that .the stag is 
not directly connected with the carrier/follower who acts as a buffer by preventing transfer of the 
mechanical disturbance over a stage. . au^,^ 

[0076] Moreover, the location of the center of gravity of stage equipment is maintained between 
migration of the stage in the long stroke direction by the design of counter weight using the law of 
enervation of momentum. This equipment makes effect of vibration to equipment very small at the 
same time it eliminates substantially the reaction force between the base structures where stage 
equipment and stage equipment are attached and makes big acceleration possible by this. 
[0077] Moreover, since the stage is designed so that movement limited with three degrees of 
freedom may be performed as mentioned above, such a stage is very easy in all the three degrees of 
freedom as compared with the stage currently designed so that all range may be exercised, moreover, 
the equipment of a non-commutator mold - differing - this invention - commercial 
dectromagnetism - an element is used, the electromagnetism of the special order mold with which 
the dimension of a stage and a stroke take this invention for increasing, and m ^ ufac ^f^!^ S 
still more difficult - since an element is not needed, this invention is easy to change the dimension 

fooVsTfus^oVnecessary to use another linear motor, and a yaw angle can be amended by using two 
VCM(s) in the example at the time of using a single linear motor. Although this invention was 
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explained about the desirable example, this invention can take another various gestalten and is 
limited by only the claim. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 
[Drawing 11 It is the rough perspective view of the equipment of this invention. 
rPrawine 21 It is the top view of the equipment shown in drawing 1 . 

[Drawing 31 It is the elevation looking at and showing the structure shown in drawing 2 in the 
direction of an arrow head along with a line 3-3. 

f Prawing 41 It is the expansion perspective view showing the structure of the earner/follower ot 
dr awing 1 decomposed partially in the condition of having decomposed from the positioning guide. 
[Drawing 51 It is the expansion horizontal sectional view looking at and showmg a part of structure 
shown in drawing 7 in the direction of an arrow head along with a line 5 . 
f Prawing 61 It is the expansion vertical cross section in which removing a voice coil motor and 
seeing and showing a part of structure shown in drawing 2 in the direction of an arrow head along 

prawing^l lt is the vertical cross section looking at and showing a part of structure shown in 
drawing 2 in the direction of an arrow head along with a line 7-7. 

[Drawing 81 It is the block flow diagram which shows roughly sensing/control device for controlling 

rD rawhi^l h ? S S thf same top view as drawing 2 showing the desirable example of this invention. 
[Drawing 101 It is the vertical cross section looking at and showing the structure shown in drawing 9 
in the direction of an arrow head along with a line 10-10. . 
[Drawing 111 It is the same top view as drawing 9 in which simplifying extremely and showmg 
another example of this invention. . 

[Drawing 121 It is the same elevation as drawing 10 in which simplifying extremely and showmg 

still more nearly another example of this invention. 

[Description of Notations] 

10 Pointing Device 

12 Base Structure 

14 Reticle Stage 

16 Positional Controller 
16' CPU 

17 A, 17B Guide side 

17 Positioning Guide 

18 Support Bracket 
20 Pneumatic Bearing 

22 Drive Assembly (Drive Frame) 
24 26 Magnetic orbital arm 
32 Pneumatic Bearing 
42 The Main Body 

52 Electromagnetism - Drive Assembly 
54A, 54B Drive coil 
56A, 56B Magnetic orbit 
60 Carrier/Follower 
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l5liK MEXf-: ^ClSUTlSiDWt^n, Site, ffi 

430. CWa^ MsmW}THls-7Vl±, tuEX-r- 

T- * § c i: tt i,fiS9iJ6^Bo 
[If** 1 3 ] ft** 1 0 ©{uB^SBlcfc^T. 
^-X*jfii:. iSEXir-~>*£ijE^-X«jg©±;£T* 

[ft** 1 4 ] ft** 1 0 OffiBttfeStBKfiV'T. 
•^-Xliigi:, MEX-r-^fcHuE^-XJSit^tfT? 

[ft** 1 5] ft** 1 0 ©ffiWfca£«fc:ts^T, 

meh 2 <JD«a#a^ ^(kti^ow^a^ 

[ft** 1 6] ft** 1 0©fiift68SEfeV>T> 

toes 2 (owK^a w» 'j>§<tt-^ow^^^ 

^-*£WbT*5tK IMS 3— O^SiE¥a*V tfiE 

[»** 1 7 ] ft** 1 0 ©<&«Biii>g«tc*SV->T, 
fuESg 1 ©««#a#, io<OBSBi7-bV^'J*^LT 



J6»Bo 

[ft** 18] ffiB&4&MBK:*5^T. 
MEX-r— v'^iSSWfcfiSftfet 5<fc 3 KME^— X 

10 ffteas i ©TO^sii. mext— s?©we»iRi-rsfli 
gBtc^n-rnH^snT, — «©mi&T-fe^u%Wb 

T*5tK 

gPW^bTfctK Ctl&SPM©— 15 It. MEX^— 
y/'&ghttWLifZti, ICES l ©ilifiaSriRiKiit^-rs 

S2©ia^iR]^tutaxx-v ? ^igiijb, huIB¥®±^ 

ME^-XliiitctStf^n, tuE**U TVfieWffctt 
EUl Offi^lqlKifeVTfiiB^ii-rSfefe©. (4B^ 
&#afc, 

we^— xauticiatt&tu hues i ®mi£Aic«ti- 

fjE^Y'JT/^K^OfiLB^JPU fflE£l©BE» 

£*m?LZ> c i:^#^i:-r^{aB?*i6SBo 
30 [»M19] 8<DfflB»i6SBK:^T, 
tuEfgftT-fev^U ©— ^OMESBW©— VT, 

[If** 2 0] 1 8 ©ffiW*i&£«K:*J^T, 

^a^dx.. cntciO, WEffittT-trV^Ua. ME 
«5Eai&RlSI5:®«l7b-Al±, S*fcJ5UT» 
40 ^T'#^c^^gli:-r^fiBj*i6SB 

[ts*3i2n ams^wrs^-xsijifc, utm 

Slc<feoTMES¥ffi©±^^^n. '>^<i:^l 

X^-^aBicfcV^T, 

(a) Sl<D^(RltC*V^Ti!fflft<. SVHC^t^2 0£D 

(b) SuE^b— AT-b^U^ huE±Xx— v**^ 

so ( C ) WE^-xsufio-WteJBiasn, iwsai©* 
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(d) mes* ©±7-Aastf©+-cE»Wfc»w-&ft 
rc a -< ;i/gptt t iz^ti&xmt z 2 o© >; -r & 

(e) mSfE^(0^^?V^U^^W]fS:^ tulH^X 
©±T-MEi? 1 ©^ftK&^T^n^n^rt^rSJ^Sbfr 10 

(f) tflfEtf'l' KSWKfioT, SuEiX-r-v^tttC 
ftOE% l «D#|q]fc:*5^TjtS£U fSEiXf 1 — 

kfcJIraTWE^W^T'-bvrUOrtfll^ AWES 1 
t0^-|^(CjtLTit^-r5^2O*|qIlCfcV>T, fuE±X 20 

CsisfcJS 2 2 3 MMt9f 2 1 OXf-: ^SWcfcVT. 

ttm7is-2±T*>y7vit. fmvtx-ibK), £fc me 

A**rbT:fc»K «1E£Xt— ti(E2 0©± 

T-AgBwoHtcsitsnTV'S c at-r 

[|»*«2 3] }ftftffl§tCj;oT-<-X«fjg©®Pffi 

(a) a 1 ©^IqJtCfeV'TSVHC we*ifiv\ 20© 
«^&!l»Sl&»T?fcr3T\ mSSS 1 ©SttRlBg^gP 

«*^©M^^?>nT*5t». tuESi 1 ©sttmrmsp 

ttfc«»toft;tBSf!MB*fT3J:3fc:, WES l 
*Jt^T««^£ 2 ©«{kgPM^§^«T5 2 o©tt&6*I 

( b ) flfflE 2 o©g! 2 ©BBMtBPW** ttJIH^ 1 ©*(°]{c to 
jtSTf S^O^K^T, R(f^©fflPH*t>t>Tffi« 

t % tc tb ©55 K> Wf&ti £ . 

(c) HJE^-^fSliifcHSjatStu WESi«*flfc* 

1 o*iqi»ctjvT, suE^ 1 ©attwtg&guwtisse-r 
(e) mess 1 <oii»Brfiiaap«i:«JE»Bi^*tseft 

^a5Mt©F^(c?|^&t>*iT^^^^^ HUES l©a so 



( f ) huE 2 -DOiaWBKaBRtf WEI^ttSOT * ^ 

ai-?aeu meis 1 ©sft^&a^MEig 

1 ©^ipj^tt^-rtl^^Ftc, tuE^2©^[pHCfeV>TW 

01*5 2 4] IS*3S2 3©X7— S'SIIKfcVT, 
fuEKOttttSP**^ WE2o©SI 2©83{tm*© : &* 
*«1E^— XMJftKHSf 5fc»60^ S8R»iftT*SC 

[i*«2 5] 8ft$«2 3©X-r—>*aBtc43^T. 
OTBR^WtaW*, IWBS 1 ©^fRjKfc^Tili&RTfig 

[ffi&g 2 6 ] git*titl§¥©{C J: o T^-x«ig©» 

(a) HuIBaft^^gPW^^t^^^ 1 ©&{tSB# 

tlx t&K% 1 ©fiBMtastt tmf5.&3icttm? *sg 2 ©satft 

aWi:**U MEfg 1 ©^r^K«fiv\ 1 

(b) Miea 1 ©^tcJSoT, WE^— X«Jfifc«« 

(c) fiwaaHftRTffia^^emjfeoffiME***^^ 

(d) ME31ibRrfll*gP*tfcWE«a!l?ai5t*i:©M^§l 

*waa!io36riateWW**2 
ipiB±Kaa5*n, me»pi±t">%< .tfem i ©tj 

(a) MEIBl©^lRlK33V'>TSV'>KWelfflS<s * 
P>n/cS 1 ©SSftgPWi:. ME^ 1 ©^loltc^-pTBuE 

^-7.«istcsite.n, mess i vmikffittmtRtoK. 

(b) MEmi©^(Rl^?9^T, ME^— X^ifit^fig 
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§y<D7 a x- * £ *B* § £ t *¥t® t T SSI&Rl 
SlfcX-r-^SBo 

2 8 ] WtttS&StK «t ^ T-<-X«jgOS 

tv wets i (omitrnttrnfm^m-r^ m2<om 

ftmstttl*. |fliaSio^i«aK:*o^Tffl«^*< 
(b) iufSfgl OSlqlti&oT, fflK^-XBififcJBJa 

c c ) mwM.Ui3-< Y&»\c&\,\ 1 ©^natc* 
*Rtf^**^u«"&, mass i ©73isi^it^-ra^2 

&rj^2©Bffc^©M»cx^— X%*tl#-f 5> 4>&< 

[0 0 0 1] 

imm±<omm^m *kwi&. jEmicmmtzctv 

B&feRtfilBtOai&fcfr? CtOT'tS, Xf-~>*8 

77»BKfeV>TRfK:iffS L<ffiffl?n5. 
[0 0 0 2] 

7Mi, «)tt5/— -JrVXOIfflK, HBSrKSH&U SVfcjt 

S^n-S„ ^mitt* *■©,}: 3 fcSBfcMbT, IEB* 
[0 0 0 3] BSI£*»Sfc«>fc:l4% *-r—5?tt, «« 



ht*llE*«~F S * ««tt*S<ktf* otli4^4v\ 
[0 0 0 4] *HfcSffF8l4, 5 0 6, 2 0 4^354, 
5 0 6, 2 0 5§, Rtf, KI4, 5 0 7, 5 9 7§CM 
^StlS&Ot. MfiSOW&T^-l'^VhSBfciu g 

-< p. fig 5 7 -b >7 U ^»3i^ 5 * * 6 T-£ 

[0 0 0 5] ±Jfi<0«#»aiai?S!<OStBK:Wr*iS» 
tf* KBttfMM, 9 5 2, 8 5 8#fCM^nT43 
C©#H«rfflFfcJ\ 3FHKfeltS***Sffi»»«rfr 

xYtffafcaMawcjRrtstiSs ii3?©-9-7XT- 

*>Sl£S7^>7U©&g14 ; &J#RfcbTV>S 0 f7Xr 
»etMtr«. bfrb&#£, >*Rt>*X^- 
20 fc&U X^-S^&XJ^SBMRBfcioT^Sft 
[0 0 0 6] SiftSoB«¥a*fflV'»s-iKWftS5« 

BB#S*^ X-r— > ? £-?-©B3£;&lR]KS!ia v ro ±iB^t 

[0 0 0 7] =i-ObRtfl8Efr5fi£S. ¥fr£2 

5^) ^ S^>*V^ 1 OcmiHl^) WM 

JSfolcts^TWifrirctffmbnT^Zo corn-sic 

fty-rt-^cicT, — BattriRifcBttsnso x 

-r— jli6T'h*v^Xbn— 9<D&mritfWMTZ> 

^fai-^^i:4-5T, SB<D^?£#?c£ < & 
[0 0 0 8] 

[RiH*«»ifcbJ:3fc-r*H» *«BOlWtt, *iSE 
so ti^ffli/^T. FUXX-r— ^*SvBSBf!l©^lRl 
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[0 0 0 9] fife, *mm<DEmt. lOOliSlRlO 
Sft£*T*^£>fci6<9ll8B7^f j-X— ?htt, ARM 

[0 0 10] *fc. *#SD!©Btt«\ ±K*vMiHi)Itt 
[0 0 1 l] WK.. *38gi!©B««\ loOHlSttnftfc 

±ass 2 ©B»Rii£ttewt wf->**ft t <dbk, ± 
set 

[0012] *ssB©BWtt* 

7;u (fi«S) Rtfwoa^jJb^b-rsfcfeK, fit 

[0 0 13] Sfc, WJOgStyi. fg 1 OStbRltl^ 

m i Rtf^ 2 oai&niti^gpw^svKSJtoiHs^iRi 

fcftjtr-r J: ? £"f 3 c £: <fc >X ^OiS £ jWSv^SM* 
SO^BfcHflWS^ MIC *«TOOBW 

fc£B*sflw*ci:-efcSo 

[0 0 14] 

te^Tfr-arSo l-owxa-fw-? (VCM) 

So ±EVCMU\ ±EfiV-»K«BHBlO*lSUC»bTa[ 
^-rsa^^tc^VT, ±EXf — S>*±E¥ffiK« 

eaab^oRtKi, xf— ^cjt-rs^-^votnrtio 

M*^ c 4: left* 



*+'J7/«fl6f±OVCM 
[0 0 1 5] *RHH<D4$RfcW«i:LT, 

x-r— s?©bw»k:rw-&*u wmnv- 

10 fc, ±E»tt<&ffiD5W\ B»7U-AK«0Wt5ftT 
[0 0 16] *^<DgiJcO#mtcJ:txli\ ^m±>*jy* 

— h^it&tu entcefct). xf- ^arcift-r 

20 >7Vb\ ±E"<— X«liStO±^'^±eX-7 1 — 5?%— £ 

•Mtoprflua**^*.**:* b»7^— ^©Kft 

fflrtfcJSCT, ctitciO. SB©* 

j&**KWfc«W*o *»B«, Xf->"Sii:tO 
Xf- S^Btf&tt tlT X«jg t COHOSH 

[0 0 1 7] Xf — v'(DSl))^:3 00WSO@ia[{c$iJ 

[0018] ^mnomos^Rzfnm^ 

40 ffi£#!®l,&tf «T©ta«?:Sctyci:(c<fc»3. «tt) 
[0 0 19] 

[^fiSCT] *fgB^« v — iIS77-Y><yHl 
10 8 iCTjk? 1st ■< ?)lsXT—ism<D7EMmW&^tS<, 

^©±73^ Uf -f ^;l/Xf — v 5 1 4 ^Rffaoft] < SKf 
5J:3fc®a?^tXTl/^> -<-X^3gl 2t, bf f ^ 

so fil-trVtl CPU 1 6' (0 8#i) K£oT 
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[0 0 2 0] mm^amiktbJS'f f i 7*>v i 2 

(cSttc,nTt3'3, Sfc, W-F77^T7M 8 (0 

S»I4S2 OtcioT. tjVFI 7 ±T-31i!)SI^c5:# 
^tlTV^o h^^H 8«. Uf-f^W 

2 2"rat3^B«l7U— i»fc»ttStlT^5o C<0R» 
TfTKMBSftfcHtfOlKSMlfiaiT— A2 

7-A2 8, 3 OtCfcoTS^Kg^Sft. MttSftfc 

fi7U-A2 2«, W*.Wf^jRttS3 2KJ:oT, 

■r— 1 4*\ *VFl 7©S#7a(Sl©W^}QofcX 
[0 0 2 1 ] #K:> m 1 RtfH7*#BILTMK:KWr 

0, cftstf^ Fffittx ^-x^jai 2commi 2 At 

B<DmW)7 1>— A2 2fcaLT*3t). 1^*-h77^y 

b 7*7 >rv V 1 8 «> U— A 2 2 ©£V KnB 

#K*f LTWt&T— A 2 4 <D±ffi©&S$gPfc:I& 9 fcftt 
6tlTV^. h75$ry M 8 tt» 

y-yfmmm&zn. Yjsfatas^TjjJvmti 7 

*«VVT?*5»K *VFgP#l 7 

f&7D*V F® 1 7 BtcSLTV^o ^miftS2 0" It. 
t*-h7'7^7h 1 8dgfiiS©rtUT-@S^n, t£ 

Yir^Tv F 1 8©Y*fiRifc:43W-*8*itt, iS<< K<BW 
17M^M2 0, 2 0' tCjCoTftJ^^tlTfc 

[0022] *tc, ^nm^'m 1 onfiswiK init\ s 

lb? U— A 2 2 © 4 OO^JgOgP&OJflcffiKlH^tlfc 
£«Ml§3 2l±, £»Ji*l&jSU A7FIt^-Xi 
1 2©Sffil 2A£©fl9fc:> — £0^7 ^•^"ttfc'fe 
MRR (1 iimiP^nm^M) JloTt^. 
-Alt. £SUBfc,fcoT, S®1 2Aft>P»^?tl, S 
lS73lS] (Z73(rI) C*3VT3tit^tlTV^c &lcf¥fflfc 
%>h\ m 1 IC*5VT«. £fflS^7-A 2 4 ©±{1 
^©±7^c{SA«LT^£>**U7/ftI!j?6 0*\ JJJ 



FSBW 1 7 ©MB 1 7 A , 1 7 BlC®-f S^-ioy F 6 
2fc±oT3£8rSftfc3!»Ml§6 6A, 6 6B(Cto 

»jfil 2<D*®1 2AO±Jf, SBKrifc (Z7d(pI) K 
8W3t»ShTV^. SE7T, +t'J7/W6 0 
tt. A2 2©V v fn©tt#K:&^L*V''«fc 

5K> $j^nt^5, lot, Ift7WA2 2tt. 
^-X©Sffi 1 2 AOlSfW FSB** 1 7 iC ioTfJl 

10 [0 0 2 3] HlRtfH2*»fiBLT. U-r-C * 

B^-T^o Uf-f 9)\>7.7—is 1 4l±. ±*ft4 2?i^. 
TfctK &±*fc(Dffln 4 6 ©±73fC> l/f-f *;b4 4 
tf^tt^ttTV^o Uf^ ^;U*i*4 2«, fchfirTS— 
*f©ffllSfl4 2 A. 4 2 B?rM^T*5»3, 
4 8tC*oT. ^-X«3Sl 2©±73tC«^n, SIS^ 

n-ci^s. aaso^F^w-s^- 5 o#, ^i/x-r 
- s; 1 4 <d±#& 4 2 tceit f.nTteD, ±ga=FPW- 5 
^-t±. u— ifT ajft-otesasfcigH 1 5 (0 8#b§) 

[0 0 2 4] Uf-f7;Wf- v^l 4©S*W^:MRl 

it. mi <D«sigt!i7'-fe -r^ts-e. »iRi-r*fflo 

gp 4 2 A „ 4 2 B <D&4 fc^tj 6nfcSiJ<@c0ffitljT-b V 
7U5 2A> 5 2 BO^%bfc¥@tCJ;^T. fT^tl 
•So iBRl/'-feV^'U 5 2 A. 5 2Bti, Uf-f7^f 
— 1 4 <£>{g|gP4 2 A, 4 2 B ic^n? n@S?nfc|g 
30 i!)n-r;l/5 4 A. 5 4B?l7LTfttl, CtlClBBin-i' 
;btt, ffiSl^ U-A 2 2 ©««iJiat7- A 2 4. 2 6© 
eSM©lit56A. 5 6B£Wm?Zo *%W£D» S LV> 

2fc«lD(*lt6tlTVS^ TOigKlT-bvyu 5 2© 

^•©«fc7^s*©B2Btt> a»esH*scfc*«-e*s. 

[0 0 2 5] C1CT% l/f-f7;Wf-^l 4<DM7a* 

4 2tt. mW)7U— A 2 2©4'(0^©^C»' : f ,_ PY73 
|RltC»jltS«fc^tC. gf?nt^2.« Xf-^*»4 2 
40 cD4 0©n— 7— gP©^©Tt?@^^tlfc:^M$iS4 
8 It, /S>7 FSt^-XcD^ffi 1 2 A tvmc^ m*bx 

ii 2 Afr^^s-eTctv&^if-rSo ±iai7-^ 

^77*4 8^ SMI 2 Afc^-T^KS^I^T^fcfe 

[0 0 2 6] 0 2£3j^f«}:3fc:, Xf-v f **4 2fl)it J 
*<D^©^BP4 6*^l7e>nT*5»3> Ctltty, 1^ 
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PL (07#I) £rjii!-tSC i:#T*#3 •t'Mc, 

xjiit i 2co^mc. <&comn i 2 Ba^t^tin^ 

6 C0J§H(D 4 jST^fcH LTl8W'£>txTV">£>o 
[0 0 2 7] 7-A2 6ttjfiT*XT— i^Mfc 4 2 

£Dffi!lSP4 2 BCBill&LTS^nTV^ =F#H-55- 
5 0Y(t X^n^Cfe^TifflftV^iE&St^B^fbT 

430, ±iE z F?fIt5 5-<Dft£t±. X^lRHcft^T. X 
l 4oa»Xhn-^j:Dt,SK^S<, Y«ffi$ 

ttfrSOk-' *ftT-ALB y*V ±KJK*fffifc:*tLTiS 

^LTAtfr^o ia2tc*3l/^Tti. U— (fe-ALBY 

[0 0 2 8] 02©3^3-3K:lll|-rS§P^W«:BfffiET* 
fe^@3?r#^-r^i:> T?Mt55-5 0 YCDSJftffit 
AW-T^l^— +?£— AL B YH\ ^^vySPW4 2C(c 
fcOttW-etlfcUf-W^M 4<D)gffi O^ — VtfJgfiE 

Ttt, KSW 1 7<D%-f Kffi 1 7 BlCffi-rS^tf- 
hW»H 8©*lffiifc:ffta-f 3ffiSCtt«2 0fc^£ 

[0029] mi Rtsm 2 «sft#B8-r « t> xi«i 

O^W-Tb^Ob— 9* e— A L B X 1 *<A*f ^^ft 
= 7-50X1 tEMt-l. g:fc, X2W«Of»ltil» 
P,(DWfe-ALBX2^AWU ^115^-5 0 
X2T?KI*fS. Ctl5> 2 0055-5 0X1, 5 OX 

5. 7.7— V 1 4#3— EHE-*-5»£"et>, ±1555— 

■e«KWrK:|tJ*-r*. 020707^ 1 2 C 

l/-flf-ALBXK LBX24MC57-5 
OXK 5 0X2Kmf^tztb<O-fVXJ^<Dia^yt^ 
a-y^T'&tK &3fc¥7"nv*tt, "<-X#tii 1 2©g& 

scHS^fttv^, l b yu— *ftr— akwts&js 

[0 0 3 0] 0 2tCt3V^Tt±, 2CKDL-— If feT— AL B 
XK LBX2tD*<«r©tt'i'«OIHOY*|tilKfett«E 
SlBLli, 3— m&<DWt r <zt>%B— M&M&^Wt* 
fel!)t«ffl?n5»P»0«2?$5. ^T, XlM 
«©T#th©X#ia^*tt*«!l£ffiAX 1 tX2iid 
T*fHDX2flftfc:fcttSiB!jj£ffiA X 2 fc©H<Da*»P 
i©lJB LT'IU^fcfilte. S»T^?V«HC»« 
3— EMB»ICtWa«H»\ A X 1 &t>'A X 2<D*Q 

77— v 1 4^»©xffi«fi[«*a"r. 
cnp>oit»(±, b 8 ic^-rffinHfliSEB i 6oisaf 

[0 0 3 1 ] MtC. *«OU- 9*fcr— A LBX1, LB 
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1 , L B X 2 ©&*©^L^©P«3^X^-X£¥#IC# 

wr&, H2K3^sn*aGx<oas«, u— «f 

e-2*LBY©»SSU4, /^-VtfMStliafflii: 
PC*ffi(D*1?^-r5o Htc, Tt^tt^AX (ilR 
O*0 7#I) fe, ^ nc^Vf £5fc. ±faSjS*ji5o 
0 1 K*5V>Ttt, ft^tAlA X5r#tyxu v hf#R©!!l 
M~7 ■< —A/ F I LStf, l/f-f ^^4 4<D±(C^tlT 

[0 0 3 2] g;fc. 0 1 RtfH2C»4. X^-->*:fc{M 
2 ©jSlgB 4 2 A IcmfeZntc 2 OCD3SJE#;©7n -y 9 9 
OA. 9 0 Btfmi-fZtir^&o Cfte.O7a7^9 0 
A, 9 0B«, ^UT/^Sh^ 0KI& 9 tttt 6 *lfc 
SI2©SE£7^3.:t— # 7 0A^6©Y*[q]OffiKl^J^r 

[0 0 3 3] X-r— S*fcf*4 2«DMi!l{i:H^^n^ffii& 
nf;l/5 4 A. 5 4Bti, XYfIC»Ltfa?W 
20 fc»**n, ««ilit5 6 A, 5 6 B<DXJ}[rHC, 

•T^ili:^:<#S-r^Xi=i<y h©aW!3EIH]*jHWS. 

t>:fi"LTV>&<Tt>&V\ ) 

[0 0 3 4] CCT% ^fig©iSff*#^.Si:, UT"-r* 
^Xf-^ 1 4©i£lbX hn-^{±A#. U-r-f^;l/4 

2MXf->*l 4«, a4LTj?»L, -<-X©*ffi 

1 2 A<D±T*3:«f^4a. ra^fc. ««fffflRtfK*3^» 
'J— T-t— £ 5 2 (Ci^TO^ X^T(pl^5VHC{tffl? 

2 2^7.^-vM 4 t<DP^{C<i< 0 

[0 0 3 5] ^(c> U-r-r ?;Wf- ^ 1 4©^fifi 
40 h^^ry h 1 8^#ty71^-A2 2©^fi 

McD*tl5^© 1 T*&£Ml£1r%£, 7,7—^1 4<DX15 
[pjtctstt^ 3 0c mCDmmMWltf. WMH U-A 22? 
X^|6l(C 6 c m^ii^-frSc iintt. ^— 7W&. \ 2<D 

[0 0 3 6] X-r— '^1 4t±, ±350^3^, Xy?(6lJi: 
IlfSi: ^tbn-f^ (5 4 A. 5 4 

so B) . RD\ 'J-7 ; e-^5 2©Itfa, XXfa<DT 
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iX-*7 0*\ Xx-v^l 4«Y^TlRlK:feV'>T*a»"«* 

[0 0 3 7] IK 02, 03 RT>*0 7 #*88L 

T, ^Offlig%Si0^-r^ o 01{C7jVr«fc-5^ *t'J7 

/t^tt^ 6 o tt, m \*mi 1 7 *m^57 v tie 

U 6 0 (4, 7— A 2 4 Oj^fcRW 

e>ft, Xf-i/ 1 4 (**4 2) h7—K2 Atom 

0cD-i$gB6 0 Ett, 7-i2 4C±STf, 

7j-\ 2JC|rI*^T) 3»BLT^8. C 

-T.tcASKKin^;V6 8 (3-OI/5 4 fcHUJBtt) 

[0 0 3 8] Sfc> 77^7 h 6 2lC<koT3£ft£*X 
Ts *V FgPW 1 7 <DiM Fffi 1 7 AtCffiLTVS^ 20 
WS6 6A (12, 03. 14Rtf@7» A s , * + 
U 7 /Sail? 6 0©7jV KSP^tT— A 2 4 i:<DfH©X 

^-x(D"fT@ssnr^5. U7Vfi£tthP6 0* 

Si^tti+t U T'/tiafrF*'*— X©*ffi 1 2 A© 

[0 0 3 9] #V FSPtt 1 7 <D#V Fffi 1 7 BlcJg-TS 
^m$4S 66Bfe, ffi*H§ 6 6 A t4S»«07 y * 

[0 0 4 0]#tc. 0 7*^P)We.*^J;-5fC> *tU7 
/flMft^B Ott. «5Cflil5 6 AMXf->**ft4 2 

^— X*l8&-rs«J:-5fc:EH£ftTV>3o 0 7tctt, 8 

P LcD±73fc3£Kp-r?)fc46©37Aa-y FC B 

So S£oT, Xt— SM 4*3Hbtf« ^-X#§igl 2© 

tt, mmT<$>2> 0 

[0 0 4 1] 04*#figLT, ^^UT/Se»? 

<o»ifi*W9i-r«o B4tcewa, mmzmmictz 

fcftK, T/Caft? 6 0ff, 2 OOSPS 6 0 A, 

8 tt, U T/SeSb? 6 0 ©ffigp 6 0 E ©TTtfgPlcH so 
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jE*tlT^*. Sil, £«Jfig6 6C*V SgP6 0E<D 
JfiE65±©-<-.Xflii6 1 2A&CffiLT*5D, *+U7'/«e 

[0 0 4 2] ^T, +-fr'J7/tMi6?6 0(4, 2OC0 
£Mtt§ 6 6 , R0\ 1 OlDS^tttS 6 6 C <D 3 OOi 
taot, Z£AlC43V>T£tt£tU £M$ft§6 6A, 

6 6BtcJ:oT, Y^I^O&l&tffcJSlCSft, XTJInHC 

Mitt, as 2 ©aat^viiiiiT- a 7 0 t#-b77^7 
±ie7-^T-^x-^A\ Y^[Rj©ffii6*^*-r 5 

4 fc + ^UT/^K^e 0 £<Dfg<DY75|6]<D 
F 6 2©<f-eB5££tifc£« 
W§6 6 A. 6 6 BfcftffiWKf^ffl-rSCfc-efeSo «t 
a~ffttt\ T^^-jlX-^ 7 0Rtf^M$S§6 6 A, 6 
6B^ X Y¥ffi OYWKJtLTTfT^tftOifcKtt* 
75=f-o.2-— 5 7 0' tfffl&LTi/^B* 

u T/efitb? 6 0 *<t«wfc«jg-r ssno* 

cfttt, **y7Vfi!lb? 6 OOM^M'i^-esci: 

[0 0 4 3] ±TSJB^L/t0 2. 0 4£.t>*06frP>B££> 
fr&J: ^ fcl, |gRj:7 A 2 2 ©JgfficDZ— A 2 4 ©<f 
<Dfi8m$flit 5 6 A tt, Xf-^*(* 4 2 ©W'DlgKjn-r 
;V5 4AtcWLT, fiS^^rtfc^L, Ctlt^i:, * 

+ y7/aaBhP6 offl^Kftn-r^e stcfia^^tfce. 

"To ?SSWS6 6 A, 6 6 B, 6 6 CfCMbTtt, 

?6 0A^<*S7b^T'a5S o K^SE^T'tt^:<. 

[0 0 4 4] $U£, 03. 0 5S.T>*0 7^r#P,LT. 
*VY/mh?6 0(C^tte.tlfc^2O7'^^a.x-^ 

^iKB^-r ^ 0 t*-<x3-i'M-^7o eommom 2 ©« 

fiSig»lZ-fe>^*'Jtt. Ur^i'^XT-^l 4©±*# 
4 2{c^»?mtP»n/fc5p-i'X3'i';V7 4 i:, *tV7/ 
S£ib?6 0(C^<3{ttte.tlfc:aaE5 7 2 t^rfitx.T43t), 
KSEStt, Ii7tv7'J 2 2£<koT4f 5Xf-^ 
1 4 0X7f[pl©Sv^^SKi{c«LTil35-r§aKi :i Fffi 
±T\ X^iRifc^-r— S?l 4*«/|N>gK?£tt»^-r. 3 
-f;U7 4MI5 7 2<DtftStt. iS»es-&«ci:*<T?# 
So ^X3^f;!/t-^ (VCM) 7 OtOWK^II 

B3RtflS7»C^*nT33 5. ^©PSffl^iitt, 
0 5tc^?nTV^So 0 5tCtt. 0 7 O^Hl 5 T^-rTk 
T^SfCfeV^T^Jgfbfc, VCMCDSfffi0A^?nT 
(/■•So 0 5tt3U^Ttt. VCM 7 0<Dffi67 2h\ 
VT/'&W)?6 OOWKH^StlTf*. ^Tc, VCM 

7 OcDn-Ol/tt. 3^<*7 4Ai:, ^O^SPS 7 
4 Bt^r{lAT*3t>. K^gpa7 4 Btt, 
ttO7O779 0A, 9 0 BtO^T'S@tC#SLTVS 

mm^u-h (XY^®(c«bTfiit^yu-h) 92 



17 



(10) 
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t»LTPSL'$tlTI/->So VCM7 0<D^iSlKXt±, 
;b*f*7 4tcffitn§i:. 3-OW4tt. *<D«lft©^fil 

#>/<X«"<o— X©in#±»© <fc 3 *3£KrS*«<&S 

[0 0 4 5] *Hfig^!ltC*5V^T«, 05(C^-T<fc3(C, 
§ittd^'>7'-byirl 3 A, 1 3A*\ fi£«£i6-t? 
3 £LT^tf e>*iTV^ (B8M) . 0 5tc*5 

V^TSV^(oJ^V'^3^0t»C(D^'n>y^ 9 0 A, 9 OB 
OfJlMil V CM 7 OcD^r— X 7 0" <0(l!lffii:<OP^tDX^ 

>V1 3«, +t l J7/W6 0tXf—>*l 4 (X 

[0 0 4 6] 05«D-y-X7 0' It, ^^UT/^Kl? 
6 0 £ — ttt&oT&tK l'f^i';l'7f- vM 4CDd!) 

A, 9 0 B tOIBOX^rfil 0£&2f[q]) O^f^KM 
LTtt, -feVIM 3 AcOHO^>yy*^^<^^t, 
3B<Z>M<D¥w7tf'h-£<%i2>o 6£oT. -fe 

v-y-i 3 Aic^-zTmizztirc^-Y vymt-tz^v i 3 

sea? 6 offlcoigftn-r^e 8<omsiM^^m-r?>. 
mm?- # (7 ^ - K^<y mmmmit. c <d** >* 

TS^x^-x^tc^ifif-r^o 0 8 <DfiZ.gffflJ$J 

ttt^so^snfex-f— 'j i 4<DxmwMm&m^\ z 

-D<D^r^ -y Zf-t 1 3A, 1 3 BzmthmcRi^zc 

[0 0 4 7] 05(CjjVTV CM7 OfCfc^Tti, ra-Ol/ 
#ft7 4 At®ffi7 2 fc©M©X2r6l (#Nfflj£&lft) <D 



xf— >**#4 2£*ff £*-¥y:r/fi«fr?6 o<d>£6£ 

fSg«\ $t)±0. 5- 1 mrrKDtO^fF^T^i.o CO 

n-SfrfCftci^U 3:7c, VCM7 0O3^*ft7 4A 
©KX^lfil (M&ftfa) ©fcOSSfcfc 3: 

ttmmt)\ 0. 0 1/im7$5i:teLT) *ffll/->fc« 
£-<7X Xf- 4 2 £DiEa^:fi[B^i6«fi (±0. 
0 3/im) <fcS&, *^t»(gt/^<Oi:^:^o ctlte, S£ 

•5>di:^rKi*-ri)o 3:7c, iSOiKXii, XY¥E± 

t>. h7^y>v h 6 2<Dp»3Wcs^e.n 

fc— tt(D&fm%6 6 A. 6 6BOMOl-tfe, XY 
VffiOMK X©±fcffiBLTV»S 0 
CO 0 4 8] @6(C«, FSPMl 7 *t'J7/ 
»6 0 B£«»lil5 6 AHItffiZ.&gfiffn*, 0 2 

20 fiK«t>ia5 6 A^lRS-TST-A2 4ti. ^M*ft§3 2 
{Ci-pT. ^S^tXT^— XcD^ffi 1 2AO±(C^jf^ 
tlT43t», ^^UT/fifi!l?6 Otis ?SMil&§6 6fC<t 

ox, -<-x<D^®i 2 A(D±T-&mvz%.n-$riT^ 

%>o £<Df%lC X-t^— i?*#:4 2CDj£®tCi3lt^^lE& 

i^^ti, Xf-^*ft4 2cO(PJ<D|gKirJ'i';U5 4 A^, 
fl3l^®ljl5 6 A©Xay h(7J7.^— Z73|rJK: 
2-3 mmWt <y 7°^*i^-r 3 £ 3 KftJE* *lS 0 
CO 0 4 9] 4r*r 'J7/W6 0 i:7-A2 4 <htDRg 
so ©Z^StfY^tO^/fCDX^— Xti. i6ofctC^{fc: 

tfT-A««(C, Wffl©**-!' FgP# 1 7R^-XO« 
Si 2 A KioT^rt^ftT 1^3 $fex ffi 
my Is- A 2 2 (7- A 2 4 ) cOj£®<O^MHfl§ 3 2tf 

— ^*#:CDjSE<D^MItt§ 4 8 7b^rt?nTl/->?>. 
XOil 1 2 A±^gpafc<OP^fC, Z^[R]tDS$cOMA^ 
^S^T't. ^-O J; 3 lIlXt-D- t><D&m 

F'3T'^tC-^LTV>S|5Bt», ®m»lil5 6 AtlBttn 

[0050] **VT/m.wj?6om(Dmm=i'i 

;l/6 8«7c4r, ^^'JT/SeSj^ 6 0fC@g^tlTV^^ 
OT% »[^i>liS5 6 AC0Xa«v KDX'"?— XC* CD±^T 
RZfTJjlc, 2-3 mm©^^ >y 7°?r*Sjf "T^J: 3 
^tXTt/^o ^»in^;l/6 8«, 5 6 A fCfcfL 

T, Y^(Site:{±a6o7cti:^7 h L^v^o 
C 0 0 5 1 ] Xf — 1 4 _h<D§*;SjC3-f' ;l/ 5 4 A , 5 4 
Bt, ^X3-Y;l/t- ^(0=3^^7 4 il, *t'J7/ 
so fieiti^ffiKn-r^e 8 tfc, ^f^j^^7c46<oy— T";!/ 
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8 2 (02#BS) ^PS^^tlTfeOv <:ftf>W;V8 
2 W\ +-V U T/Seffij^ 6 0 Rtf F 1 7 fcStt 5 
S£oT, U"f 7)^7t—~J 1 4 tC-^SSIotft) 

-2* i 4 K*f-f sa«wfc*i.sia©£ji*ia!t-*" s c i: 

[0 0 5 2]^T> 0 2£.tf0 4 5#jlbT, ^-7 
jgl 2<D±T\ tf-fFgWl 7©-ffiai5^ttP.nTl/^ 

* U T/flOBr? 6 0 ©iftgpgPffi 6 0 E K fe^fc^ tlT*3 
5U£fttfJlffi8s{l©e*^ ^-^8 3 fcUT^E^tX 
[0 0 5 3] ±5S©J:3tC. VCM7 0H, f—7Jl<<D 

X©gl 1 2 A^[1]K?^^73=&, *-V'J7 , /aa!l : ?6 
0K#?U ^--^;l/8 3<D$l73lis *t'J7/afftf 6 

[0 0 5 4] ^V&btt— ^VhCD 1 O, TS:*^ 

y T/catt? 6 o *i/7 v s-e^-r fcto-s^i&s-s 

SJ«^(4x H«'P«*V^*V Xx-^**#5X73lRk Y 
7a(RlRtf 0 75fR] O-WWSfa') K^h?^*-^ 
yMi, 77^^>h^ fe&Wi. U— ffiJSfc 

t±, v-^Mi, 2O0'Jz7 ; t-^ (5 4 A, 5 6 A, 
5 4B. 5 6B) tcj;?)— aofg«){cioT. fiilE^S 
UttfVZ. &tc. YjjfaicMlsXl*. ~>7bl±, VC 
M7 0C±5T}fiEt5i:tm«, c©£flsWfc:*5 
i^Ttt:, Xr—>' 1 4©:£fia;£fr;5:t>{eM-f ttf 
VCM7 0&C<fc3Xf— v*l 4<DYj5fa<DWW}<D 
MtftC, X35lftRtf8*lftoy-7*-*K:J:S 

») Jb\ *t , J7/ISlf6 0(c4i;, ^©£-53:5* 
aryjSlW, ^—^1/8 35/1- ITXf-v' 1 4^5A 

[0 0 5 5] 0 4tt, 7~J\s*\ V 



l^£o ^f-^**4 2ffl<D|gfif)rn';l/5 4 A. 5 4 B 
&£>*V CM 7 0Oi®3'f;l'7 4 ^\C9g-^ £DJIgftrfI^§\ 
M(f(C 3 (^"V^-tJVtM 3 A. 1 3 

B ) h <D!g$amm)\ 3^.^^80*^ i^X-r 
8 2 AtCA^o §'^DSffiS4 8 s 6 6 ^©ffi^X 
RXfM&tf. 3*j'*8 0*>5, 2 BtC 

A3o -73, e»3-f;l/5 4 A. 5 4 B 'VDfEWlfHf 
ftV X-f-v^fM 2fc8Ett£nfc«*3K©W»8 3 A 

V^aPtf 4 2 CfflOXSA^ £«3£<a*-X8 3 BfcA 

So 

[0 0 5 6] icfc, H2K:^-T , 5'i'>i:H:SHc, 
Ix~ A2 2<DSMWS2 0. 2 0' , 3 2fflcD^ffi^«D 

fca6©B'J©^-i'>' ; £re^i.ci:* ,! »$Lv\ £fc 04 

icist-^vh^ Riii*is"?Y^iRifc^i®t-r* 

20 t-^Hi, aa&TlfiSviSS*#-r«VCMfe:J:oT 
felt, UHB-rscfc^-p**. 

[00 5 7]M1, H2SZ>*085#^-r^t. U 

x-f ^;l/Xf-7 1 4 lx— tfT^fi-^B 

S)n-r;l/5 4 A, 5 4 BlcmZtl. 7.7— V 1 4 ^XT? 

V s 1 4 ©MffldSfl 4 2 A, 4 2B^x.«i:s lx-^i' 
Xf— ^1 4««/h*3— lallE*£-f So Wxn^^ 
30 ^E-^ 7 0(D4?-rX3'Y;l'7 2 ^OS^ftBi&ig^AV 
U-f-C ?;I/^f — 'J 1 4 © YTJlpJO^J^ffi-T^:^^^ 

tb^-fSo Uf i- ^;i/Xf->*i 4 <DfitB*^fb-rs 
'Njzie.n, cntct»5> *+ut/»6 oa\ uf 

t>%mW}7U-l*2 25, l/f^;l/Xf->'14(0l 

s«^<. ccom-siza. msmstr-b^yv 2 25. 

[0 0 5 8] ±iSOJ:3K, **SS08<DXt— i?gB«: 

2»o H8 0COiWfPSe«*, WTtcPiHBfcittBJ-rSo 2 
■OCDV—T'E— ^©^-n-€ r tX<Dffil!)3-<;l/5 4 A, 5 4 
BtLti^ft, Xlig»inY;K Rtf, X2^»I 

n-T;K ttfic, VCM7 ocom9}^-<Ji'7 2tl^rm 

so fig^tlfc. Y®Kin-|*;bA\ Ut- ■< 9 )1>7t— i? 1 4 K 
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mm^SX 1 , S X 2, SYK S A XfCjStT, ffiB 

igL b Y%mm/&m?2>x 1 tfffisw-t:, e— alb 

X2^«/Sffi-r^X2tt=F^fti:%exT*3 0, C 

i f x i x i fx2%, GLmfammm 1 6 ^jMM-t s 0 
&wM®m.w i6«, 2 ooggibfi^ s x 1 , s x 2 % 10 

«gftn-OV5 4 A. 5 4B-s£{tL, cniCfcD, XTj 

[Rjtc*5e§ffi«it$g i f x k i f x 2 (omvmtf. m 

x— 4 2±T 5 T7-f;* >- h £*lS If-ALB 

X U LBX2, XI WT^ff-RLfX 2 «Hr^tt, fit* 
%m^mi 6, iaifSXK SX2C«fcS, 

So 20 

[0 0 5 9] fife. X73lRj©fiB1i$g I FX 1, I FX 
2cD-&ff-©¥*SMifr£K Xf->*1 4 0X^|p]£D^ffiCD 
ffi«{fiB^ff /c$ljfflia« 1614, *7hCPU16' 

DKI^?, ItifSXK SX2^ iHSn-Ol/5 
4 A, 5 4 BK^tt^niMfff & 0 MitwtytWE 

2O£0|gBj3-r;b5 4 A, 5 4 B^MUtSo so 
[0 0 6 0] Y#Ti$ftfr£<D{iB1f$g I F Y 

&, $!i®sei 6^§?n, $fj®aBi 6«, mm* 

iM&ff^S AX£, *tU7/Sflf6 0<5li!l3^l/ 

6 s^atfrr s» co^tfcv^T, fflwmmi 6«, 

OX^T(p](DX^-X^iiJ^-ri){fiB-b^-9- 1 3^P.«D® 
Slft^Spd^SfgL, £.g&{I^S AXS:3M{1LT, ft 
S P d^r±KEcD^ffitc-r So * 0 T/'&SH- 60© 
ilfifiMlSti:, ^niJif^t?«^<, MSil 6 CD® 

T^fff-frScD 1 5 U @«<DffiB1f$8 I F Y, IFX1, 
I F 2 ;&S!t? c i: fc «k t» , gifr^fMSp-rSBftcte, ©J® 
111 6©iSayD-tr-y-9- (^ffgB) tf, 

mcitm-fzm^S A X^IM&ri-l'-'Ve 8-\j£{IT SC 



ummm9 5^itsci:tT-^?.o 

[0 0 6 1 ] m^<OnlWsXT-i?mmit, W&WlT^T— 

ly'mm^x^icts^mMt^T^-y^-^^b^nm 

Sfi^riEcDX^rSlXtt^cOX^lRltC K V 7 Ft" ftto"^ 

So ±IBK#i:LTt±, >r— zffrcDt). ^-Xcoa^S 

ti, §H,v<v>/S (ia^-&-f) ^ffl<^T, igibT-bV^U 
2 2cr.jg*Jcr)^l!i^|5a±-rsci:T'feSo -te<DS#^:* 
IBtbT-bV^yA^ XFn-^cDi&SttjfiKfiJji 
LfcB^C lg»j;r 2 2^rt-TSfci6tc^ffl^ 

ns 1 Xl±^*XJLX±OSMttS (3 2, 2 0) ^(D^.m. 

T#S 0 

[0 0 6 2] cfcOiEa^feti, (^-ar-T) 
fcioT, ffil!ir-tr>rU<Dfitfi^^L, lELVMSB 

■£mit^i}\ o. i7^si. ommn&tDm&tf'&m 
[0 0 6 3] isc, ++u T/mm^ 6 o o±ie 1 x 

(±^nW±©SM$ftS (66, 66A, 66B) <DftW} 

xf- ^4 2ot-< v;vmm<Dmc 7U— 

6 0<D=l-J)\s6 8^16e?nT, ^'J7/Sffll?6 0 

uti, lEiifi^tLTina^tiSo ^or, tefiSir#SBi 

6«, mWjT-t^V 2 2<D{uB^^-rSo 
l/7Vi)\ (iB^BMLTKU^ h-TSi:, mt&T-bV 

ffl(/>T, +^««T^*{5ifii*46^tlSo 

[0064] *5m<vm i ©ji^jfc&^Tte, 

X-r— i/*#:4 2 i:«S^©^(RltcRl*^txSo L-frL 
1H17U-A2 1 2 i:— ^fCH^-TSC 

l^<fc, SBJcf5j^M^T3ct^<, ^ojb^co^m 

[0 0 6 5] *f§0^«, feS^FffitCfcV^T, 30CD@ft 
*T-iffiafitDfiiBRa'Si&<DaiJffll^fT^)-yrS/ci6C(£ffl 



23 



(13) 



1$BH¥ 8-6 3 2 31 

24 



#s<, (2) z<D£oi&m^mmm®im3z?zm.m 

fct, Xf-»'7-<^ (7f->'«gi) i: LT, « 
CO 0 6 6] »$LV3Sttg|<PBMB 10 

0 1 jb^s 8 Kttmmm<omm*z-&micis^T. m 9 

«f 14, 0 1 7iM0 7 <D&Ml$.mm<D 2 8f<Z>#flB?3F^tC« 

[0067] m9Rifm i o{cfcv^rt4, ±a^o^ 1 CO 

©SSmflil 1 5 6 A, 1 5 6 B «, -<-Xl#ig 1 1 2(C 
SBKflXOtttf&nTI^So X;£fafcit|g6%:«KX-f- 20 
— 3>*f* 1 4 2 (4, 2 OOSSSlSdil 1 5 6 A, 1 5 6 B 

©mtcia^atiTvSo 01 o^-r^tc 

ill 1 2£t4, BBPl 1 2BW)SJnT*t), Xf- 
v^ftl 4 214, BflnaWrl 1 2 B^Y^[fi]tC^<*J:3 
fcffiS^nTV>i, 0 Xf->'«1 4 2©Y73(r1(DM4S 

@S?ntaO« ±8Effi«WSt4x Xr- 1 4 2 
-<-XcD«®l 1 2AtSU$»LT^ 

§0 

[0 0 6 8] fife, *HS6^fC<tnt4", Ur-C 1 4 30 
4*% &j$£*lT*5t>, Xf-y*«:i 4 2<D±lC%m 

jif-wtyu—h 1 4 3£D±T'3£if ^nrv^^. ym 

\s—VT&9tRi<DWM5.5— 1 5 0Y, MtfC, Xttl^ 
-fT#tf-ffl02O03-f-57-l 5 0XK 15 
0X2*\ UrV*;l/*-1r«y*:/U— h 1 4 3tc»*75 
tlT^So ffiftn^H 5 4A, 1 5 4 B14, Xf- 

4 20Y»|R|0|WWfc43V>T, ttjtCtflittl 5 6 
A, 1 5 6 BlC*B»LT@S*nTfe»J, ±3S©W»-9- 
^X-rAtCfcoT, X^— S?*flci 4 2£X#|R|fc:ig io 

[0 0 6 9] 01 0fr&9!&fra:£5ic« U— Tt— * 
<»^m<DWMMm. 1 5 6B, Rtf, U— T*— *0£M 

(omfsmxi 5 6 a«, cneiiiiaioiHoz^Gioies 

14, 0 9{C5Vr<fc?lC, yo>y^§I5#l 5 5?fflW 
— XcO^ffil 1 2 AfCjfLT, &3lS£7£tt_ktCgSg£ 
tlT^S. V C M*«£?*lT^S#+ 'J 7/Hai? 1 
6 0(4, ±IH±lC&3®t5v$fot 1 5 6 A<DT7j<DX-?- so 



XCOtfitcK^^nTl/^o 
[0 0 7 0] + 'J7/fJfflb? 1 6 0«, — 
fC&S^— Xfitig 1 1 2^-XOSffll 1 2 A' ±tc 
?EI©2Ii§l 6 6 (2£) tcfcoT, j?S?nt 
£*3f£ftT^§„ ^— Xfgjgl 1 2<D±.\zmi£> 

ftfc, BM(t3%:fi<< 1 1 7 (DSB&tf-i' Keg 1 1 

7 A lc®T 3 2 0(D^ES!<DffiSM*S 16 4tf, tf'J 

T/tsatt? 1 6 0 «, ±aosatj«fcMt«Bi4 jc^-t 

t©^l4S^oT*30, *t'J7/tffl»l 6 OfflOJB 
ibn-C;H6 8 (09) +t'J7/fflf 1 6 0O 

cttt<mt&tir^o ^wt/'&m^i 6ot4, 
JMfrxhn-^cDffiBF^cfc^T, sai^tiiiii 5 6 a© 

t— \ 4 2%Y^fp]{c43VTiEfiltc{4e?*i6-rS 

VCM 1 7 O^rM^-TV^o 

[0 0 7 1] £fc, 09tc:fc^Tt4, ^+'J7/»? 

1 6 otznm-z&T^m? s^fiiisi 6 et>\ vcm 
1 7 ocTtc^t^nT^-s,, u z/saKnP 1 60 
©xf-^fjci 4 2{c*rr3itfi£Mii&, ±kB©*^ 

[0 0 7 2] ±j£©$0<«J*£ttfc£2©!y6WK:i3^ 

fc^d^fP^SSo LA^L-^P), *+'J7/»f 
1 6 0£rffl^T, Sf«-r*Cli:*<. Xt— 3>#f*l 4 
2^rjiSf-r§ci:{c < };i?, VCM 1 7 Ofc<kS2N8|j*!! 
OlIAtCi-5T, Xf-;** 1 4 2^rY73[RltCiE5S 

[0 0 7 3] VCM 1 7 0 ©S^|fc©ft5flMftK 

(05OiKX) A% XY¥®±fe*ttT*(4^<, 
tC*3V>Tt, X^— v'^jg^CDa/L^il^CDT, V 
CM1 7 0<DmWjtlf)\ ^g^^r-^>h^X^-^ 

*«:i 4 2lc^5ci:A^, J;t)BHi:^:-5o Scfc, 
^U7/t^Sl?l 6 O^^LT-r-^l/8 2, 8 35:g 

-: ^tc ra-r 5 mm t, ajts s n s . 

[0 0 7 4] KUXOHCa*. giJOlUJ&MlC fe 

Sffl-r^<ii:A^%^ 0 Wit If, 01 lRt>'0l 2(Cfc 



(14) 
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l^-ai, ^-X2 1 2±tc£jf ^tlfcXT— i?2 4 2 

©&Mflil2 5 6«D4iT'i!j<¥— ©Rllb^H'^ 

©ia«, ^-X2 i atcSHKBOftw-en-tv*. ± 

fgn-fyl/^a^tix 4 2<DS;L>ttJftlcG[gL 

Tt,>3 0 Xt— ^Y^ftKSiAvrfciMcMu — *f<DV 
CM (2 7 4 A, 274B. 2 7 2 A, 2 7 2 B) 

'fyyt*Mt«ft»ttt, 3-<;l/2 7 4 A, 2 7 4 B 

tl2> 0 VCM15 (2 7 2 A. 2 7 2 B) t>\ **VT 
/feWj^O^T—is 2 6 OJC^Stttf 5>nTI/^ 0 

S>lCttB2ttS*#fc:tt. n^;I/2 5 4Rt>'©l3l2 5 6 
©— Jjoymi^ Uf-f *;l/£&ttSc: Xt- 
->*2 4 2<DMiti>\ 3-T;l/2 5 4&tfflil2 5 6%il-5 
JC9^*S^ft"5i2>g*^S«-&tCli, 7.7— is 2 4 2fC 
O&f^fcffOfcfcOBBBBP*, Ut-T irfrtltfcft 20 
«ori-r;l/2 5 4Rtf®l3t2 5 6<E>BfcKtt*cfc*«t? 

[0075] ±m&*<Dmmmfrp>m<z>ti2>%}&iz. u 

TZtctblc. ^UT/flEllrFORfHi, Xt- -^fcSj 

ioT, 7 7 t Lt#fflt§*t V 7/f if 
t— S^BSk oftASTV^Sl/^S^S. 
[0 0 7 6] A^V* — -7X— h©RfB::«fc!K 

SZf-^lOMt, Xt— S?^B<O«'C>«0fitB*' t 
BltsnSo c Xf->*8ft7f-^8i 
j^9f*tt6ttS^— X«B£©B©K:fc*£BWK:i# 

as'\©JfiSS©ies ; &«*i>T/hS; <-rs«, « 

[0 0 7 7] g:fc, Xt->'«, ±£E©<fc5fC. 3OC0 
a&B-eRffitSnfcfflM&frS J: 3 KHff-StrCV*© 
T\ ^©ck-p&X^— vHi, 3o©g£jK©;&rnc:}3i^ 

t, ^fBHosi^T^^RftsnTv^xT-i 7 

BfctiBfctK ffiflS<D««BB*JI^S. * 

BUB**, XT-^<D\J-ffi&tfX hD-^iCitfctSCl 
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[0 0 7 8] B— ©'J-7*-**fflV*fcllB©BJWI 
■etit>-5— SOU- T^E- ££fflV5j£gt±&<, 20 

£<fcoT©#fii££ft.5 l E>©T?&-5o 
[0SOffi*^:BiB^] 

[01] ^osiomn^iiHt^s. 

[02] HlK/Tt«IO¥IHT*«. 

[03] H2te^-r»ifi*«3-3te»oT559i©^riai 

[0 5] 0 7 KjjVTfllifiO— S§1 5 T> 
[06] 0 2&ugVfBi6©— ^xn^;^-? 
B»f®0T-a55o 

[0 7] 0 2 te^fBJBO-B*. «7-7fc»oT. 
^9i©*(ol{i:MT^-rSil»rffi0T**S o 
[0 8] Xt— 2?ottB*Mff-4- * fea&OJWO/ftlBS 

[09] Ll^B««*jR-«\ 02tra«© 

[01 0] H9fc^f«B*> 810-1 Otct&oT. 

^aio^riRiKMT^-raBBBH-pfe*. 

[0 11] *»raosy©BBB*B«>TMB{bbT^ 
fx 09£H«?©¥ffi0T-£S o 
[01 2] *«KOMK»J©ISWW*S«>TW«MtbT 
01 0 fc|BI«©itffi0T'fe§o 

1 0 {uB&#>»B 

1 2 ^-Xfit3g 

1 4 l/f-f^Mf-^ 

i 6 timmmmw 

16' CPU 

1 7 A. 1 7 B FBB 

1 7 F 

1 8 Ittf-h^T-y h 

2 0 

2 2 117-bvr'J 0Hft7l^W 

2 4. 2 6 «Bttii7-A 

3 2 2Btt£ 

4 2 

5 2 wmmmz^w 

5 4 A, 5 4 B fgKjn-Ol/ 

5 6 A. 56B SS^iJliM 

6 0 ^'J7/8M!lf 
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^mW- 8-6 3 2 31 
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(16) 



&ffl¥- 8-6 3 2 3 1 



CH3] 




(17) 



W H3¥ 8-6 3 2 3 1 



[H8] 



IFXi- 



IFf 



A- 



CD 



cpu I 



Lfixi 



Sri <5xi 



SVA u ^ ^ * * * ^ ~~ ^ fvs 



X 1 68 fib 













Yffitt 

3 ^ ;u 



Y~72 



/3 



A 

» 

I 



I (ftB-feVU- j 1 

7 — 7—1 r ! 



i h 

t 

Six 



urn 

30 



-t8 



.60 



[09] 



[011] 





08) W8-6 3 2 3 1 

(5i) int. ci. 6 w&am frftmm^ fi mm^mm 

H 0 1 L 21/027 

H 0 1 L 21/30 5 1 6 B 

B 2 3 Q 1/02 T 



